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PREFACE 


. OF THE 


F REN CH EDITOR. 
a fee 9 3 af ‘ 


y : > — Firft Part of this Work was pub- 
HL lifhed in Italianin’ 1765. Monfieut 
Tice a celebrated -Phyfician at Paris, 
thought it of fo much importance, that he 
-tranflated it into French a fhort time after. 
Accidental circumftances delayed the publi- 
cation of this Tranflation. The Authour 
came. to Paris j in 1776, and gave M. Darcet, 
- feveral fheets of corrections and additions, : 
which were idler tranflated, and added to 
“the reft. On the following year a pamphlet 
- appeared at Paris on the volatile alkali (a), 
n which the nature of the venom of the vi- 
per, and the ufe of the. volatile alkali againft 
the bite of. this animal, were treated of, 
Many things were advanced i in this pamphlet, 
ey contradi€tory to what our authour had — 


* Written by M. ‘Sage. 
a _- Written, 
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written more ¢ than Us years Beferecd in “tly. 
Ag. aah been d ceived, an ty 
) a eid its on the ; 

| fubjedt, ‘ieee alae to correct oe ne 
I have {poken of, before it was given to the | 
publick. 


op othis new ‘examination, é ee ial e 


| cond third and fourth | Batts of this: work, 


be ; new, as) aalid on ‘eat nt OL 
wl ich ‘they ‘treat, as of the 
“difcoveries ep odel qe" obug a veal cou 


"Weak Mae of qe! viper wate "This 
celebrated - - mattiralift employed “the greater? 


part of his. tefearches’ ‘in? confuting’ the et 
pe that P awa time. . His 7 vork © 


find of his teagan Gn general falfer a 
| humiliating ; refl tion to! man, who is inca 
pable of attaining | the truth » in’ any fetter 
way than by pafling through érrour. 

 Weowe to Redi, what. tec etl he 
the greatel reputation, | the firft difcovery of 
: ' the 


” J ~ 
: wi thy 


cms! 


| ever ‘carries’ with it marks of probabili 
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the humout that renders the bite of the viper 
venomous, The experiments he has em- 
ployed to demonftrate this difcovery, are ale 
general very well made, although they have 
not appeared decifive to M.. Charas; a French 


‘The latter, after having made a great mae 


ny experiments on the bite of the wipers 


thought it conclufive that the venom of. this 
animal. confifts in its tages or rather, that 


° E o- e és By ae we a + oe: 
the creature: 1s furious and bites, becomes 


“yeniomous and mortal. 9 


“i ° e e ) ms ’ os : ‘ ee - 
Although this opinion 1s erroneous; it hows 
eee eae 
fince it 1s certain that'a viper is ‘more dan= 


. gerous and defiru@tive in proportion as it is 


more itritated, as will be feen in the courfe 
this work. This ‘is: what engaged | our 


_authour to examine the hypothefis of faliva 
exalted by rage, by decilive experiments, and 


z 


the reader may afiure himfelf, by - perufing 


the firft part of this work, that he has been 
not a little fuccefsful in this enquiry.» « 

It is certain that Frangois- Redi was mif- 
taken as to the part where the- receptacle of 


the venom is. feated, and as to the rout the 


vies | a2  -Yenom 


fs Xi 


\ is Pe AA Naat ey v Pink ena x 
venom takes, when the viper. in biting com- 


es 


municates it to. animals. He was of o pinion 


that this humour is fituated in the mem-— 


* 


brane that covers the canine t 


the fame time infinuates itfelf into the ani- 


mals that receive the bite, We fee this er- 


rour repeated half a century afterwards in 


James’s DiGtionary, the author of whict 


ufeful, to examine this matter afreth, and to 


make it as clear as poffible, —~ godt 
, All the other tefearches our au thour h; 


4 


fay with reafon, that he has begun where _ 
others have ended; .or, “With greater juftice, 


that the whole of his work is ‘new, and truly. 
Original. ie eeMg ag cra ES 


eeth, and that 
glides exteriourly along the tooth, and at 


c 
fides adopts all the efrours of Mead on the 
faline nature of the venom. If it was-not 


4 a 


i Sot cases ae Ro at ge. ye |e e ; tia. 
made, properly belong to him, and we may ~ 


Y 


_ ‘Tt appears to me, that one of the greateft * 


» 


the rare and numberlefs difcoyeries. it con- 


merits of this work ‘confifts, not fo much in 


: 5 Cs UE oe ie rt ee eer " 
tains, as in the luminous method with which. 
Beil eR ee Me ns. Say age a ot ae 
the very important enquiries that are intro- 


duced in it are treated, If we_ are aftonithed: 
at ‘the immenfe number of errours that are 
; + | " + * y e* re ' every 


* 


ui im 
es 


( *) 


every where exploded, we cannot at the fame 
time help admiring the tracks, hitherto un- — 


known to obfervers, that our authour has 
beaten, in examining the fubject of poifons. 
_ But that which deferves. the greateft confi- 


deration, is the very delicate analyfis he has. 


made of the moft obfcure and complicated 
, enquifies ; and the fagacity with which he has 
conceived the experiments, that could not 
avoid leading him to truth. It is to be wifh- 
ed that he may ferve in future as a model to 


thofe philofophers who enquire into fads, 


without prepoffeffion or prejudice. How 


many difputes and opinions will then be ter- 


| minated ! How many truths will be difco- 
vered! How many errours exploded! And 
how. will the number of books be reduced ! 
The a 


experiment i is very delicate. It 1s in vain that 


art of interrogating nature Py. the means of 


you combine facts, if thefe facts have no affinity 


with each ¢ other; if they prefent themfelves un= 
der an ‘equivocal form; if when they are pro- 
duced by different caufes, you are incapable of 
afigning and feparating with a certain preci= 
fion, the particular fis that have sei 


from each of thefe caufes*. 


* New Experiments on the Refiftance of Fluids, 1 in the Pre- 
liminary Difcourfes of Mefirs. D’ Alembert, Condorcet, and 
Boffut. 

Benty a 3 ; To 


x it ; 
mn * 


| ne vi ~ | 
To jiidge sled tatlagge has done im 


his work, and of what in juftice belongs to 
him, ss reader ought in the firft place to one 
amine all the publications /of Redi and 1 
on the fame fubje&.. DT exhort him to do'fo, | 
and this is the greateft eulogium I .can bid 
to the prereutew orm: ~-Comparifon, a touch~ 
{tone that can never deceive us, is all #1 at J 
demand,» or 0g ag tice and, imp I~ 
nea require 6 aan wes 13 | 
_ Let this work i ieithopiaa ee preven 
| lh fame fubject that have immortalized I Redi 
_ and Mead. There ‘will be no difficul ty in 
judging how much it: furpaffes theirs, whe 
ther we ‘confider the number of. difcoveries, 
or ‘the: variety and multiplicity. of. experi~ 
“ments: indéed it will foon be feen, that: 
is no room fora comparifon betwixt: hen 
bal regard. the having» found the ven 
of the viper tobe a gummy fubftance, as 
a real difcovery, The exiftence of an ani- 
sii gum is both important and new, uae : 
All that we meet with ‘on’ the blood, and 
on the nerves, as they relate to the venom of 
the viper, is entirely new/and original. Dhis . 
may be called a giant's ftride, that clears an \: 
soad to freth difcoveries, £40 iwetred ee 


we 


i " ¢ me) 

* But, thisiié) not, all, the merit “of : the! pres 
fent works» ‘he »treatife, on the American 
poifon called,"Ticunas, and.on foie other ver 

getable.poifons;, the tracts on: she, Cherry 
laurel ;and) the. experiments, on. fome, other 
- oyegetable {fabftances, are a new; field of en 
quirys in which the difcoveries, and,induary 
of our authouriare very c* ufpicuons., Hows- 
ver, when in confequence, of {2 many, rich 
difcoveries we think that,nothing is anylan- 
ger hid from -us,,and that we have! ar length 
penetrated into the moft fecret recefles of 
\ Gapateyy awe, mere with labyrinths, ont of 
which it doesnot feem, permittedjus'to ¢x- 
tricate ourfelves.. Such are the new and im; 
portant,confequences of, .thg,.obfervations, 08 
"the poifon of the Chesryslansel sa fables? fill 
ob{cure, but interefting, which ‘will give,ecr 
fion tothe refearches of future obferwers. 
‘9 Wheyexeellent, experiments, our author has 
- madey, relatively to:the action of | poilons),on 
«the nerves, have: oocafioned, him, ;to .¢ntich 
this work with {everal veryimportant enquistes 
“Gnto the firucture of the nerves: themfelves 
an Jobfcure, matter, .in ywhich, nothing.» was 
knowh, and in which it fgarcely feemed, al- 

-Jowed to man to make any advances. In 

| : Y a 4 | the 


rs 


the hand of our authour every thing becomes 
clear, eafy, and fimple. I cannot concelvditite 
this double order of bands, how this fpiral, 
exteriour, and apparent ftructure, in the nerves, 
can have efcaped. the fight of all our anato- 
mifts; and I regard the certain knowledge 
we now have of the firft elements of. the 
nerves, as one of the fineft and moft f 
difcoveries that has ever been made in 
phyficks ; a difcovery that has efcaped ‘the 
fight of the moft fkilful and moft eee 
obfervers. | Pe a 
‘After the Sis vations of Lietcisl noeck, 
phyfiologifts and anatomifts were of | ‘opinion eC 
that a difcovery of the laft divifions of the 
nerves could never be attained to; but what 
did not appear poffible then, is now unquef 
tionably eftablithed, as any one may: affure 
himfelf, by following the traces of our au- 
- thour. We have reafon to flatter ourfelves. 
that he will thortly faveur us with asi obf 
vations on the nature and ufes of the Primi=! 
tive Nervous Cylinders. This is iis ‘tha 
mains to be known of thefe wonderful o1 
gans. He began fome time, ago to ‘bufy 
hi aimfelf i in this ahd and ee we 
~ not 


€ ie) 
not to expect from fo enatt, and fo penetrating 
an obferver ! ! 

We are at Brelene i not only acquainted with 
the true ftru€ture of the nerves, but are much 
better informed than heretofore of that of the 
brain. : 

Our authour has likewife examined the in- 
nee ftructure of the retina—it therefore ap- 
pears that we have {carcely any thing more to 
defire as to that organ. 

But his obfervations do not terminate here. 
He has developed with the fame fuccefs, the 
_ firudture of the mufcles, and of the tendons. © 
~ He finds certain charaterifticks to diftin guith 
thefe two kinds of fubftances, as well from 
each other, as from the nerves. 

_ The firft organical elements of the nerves, 
the brain, the mufcles, and tendons, being 
thus known, our authour pafles on to the 
difcovery of a new and complete fyftem of 
tranfparent, winding, -untramified, cylinders, 
of a “much fmaller fize than thofe of the 
blood, but which are more extended, and in 
‘a greater number, than the arterial and venous 
veffels. He finds them in the whole cellular 
fubftance, a fubftance which penetrates, and 


hos compofes 


When 


dermis, and in the. bones.! He. afterwards 


a fimilar ftrudture.:, He concludes by a 


bas thrown all poflible light. 


ie | 
« ‘* o, Se 
compofes; all the organs of the animal mae 
chine. + oe is Hd * 
Our authour aeicui what heicalis sitid- 
ing threads, in hairs, in the nails, i in the, epi 


gives us a detail of obfervations he made-on 
vegetables, in which it appears, that he traces, 
pec 


of excellent obfervations of foflils, on t | 
ject of whith he interfperfes. a ‘few doubt | 
that the reader’ may not be led away by fimpl 
appearances ; and seferves his fentiments _ 
this fubject for another work, which I 
pofes to publith under the title of 
pical Nile ieee Ae eam, Microfe 
ie he Gb esc Gonkt Godt en. caged tag 
He terminates we refearches_ on the nerves, 
pe relating feveral experiments on the repro 
duction of them,—a very: Anterefting mai att 
hitherto unknown to naturalifts, on ¥ ic] 


i 
bay 


To complete this: work,! I) have i idge 

Sa G's to add a defcription. ‘of anne Y -C: 
of the eye,, difcovered: by our pi! . 
thaneighteen years ago, and: which he has 
‘never’ publithed. —I have: taken: this: defcrips 
tion from a letter dated from beta which 
3 he 


; 
‘ 
‘ 


fs tp 24 
‘he wrote at the end of the year 1779, to Mr. 
* Adolphus Murray, | a celebrated profeflor of - 
_ anatomy at Upfal; and have given the part of 
our authour’ 'g letter that relates to. this fobjee 
in his own WOrdse'. 240) 
» We cannot, avoid being Kaiten at the 
: little value. our authour places on his own dif- 
coveries, whilft any other anatomift, however 
celebrated, would have. hhaftened to. publith 
them. » At the end of eighteen. years, he 3 
fearcely permits this new canal he has. difco- 
vered, ‘to ‘be announced in a few lines in.one 
al of his works s -at the fame time that it has been 
-- demonftrated at Vienna for upwards of: ten 
years, in the common courfes of anatomy, to 
the profeffors of which it was probably com- 
municated by M. Brambilla, furgeon to. the 
‘Emperor, and director of the military hofpi- 
tals, Our authour fhowed this canal to M.- 
a ‘Brambilla, when he, accompanied his Impe- 
had Majefty, in his travels in Italy. 

_ Although our authour has never publithed 
this fo long. difcovered.canal, he has, howe ver, 
fhown it to a, great number of his frie ids, and 

to feveral other perfons. ‘es! Vio as i the 
profeffor of anatomy at Upfal, in a letter he 

addreffed t to our authour: fome time ago, i ‘ 
ae 


} sect * 


na xii he. 

(iii him, that the defcription of fis ‘naw 

canal of the eye has been inferted i in the = 
volume of the Ads of the Academy at Uph 

In ultimo tomo (he writes) de eferiptio canals’ 
te deteGti extat.—'This canal was fhown by. 
our authour to the Swedith. profeffor, when 
this laft, on his coming to Italy, made fome ) 


oe 


» 


ftay at Florence. At his return to Swe den, 
~ he addreffed our authour at Paris, where he 
then was, to procure the drawing and deferi| crip- 


01 “of 
ar 
by 
‘ft . v 7 
Ty. rd us 
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tion of the canal, which he was defi 
publithing in the A&s of the Swedi 
demy,’ for the advancement of anat 
for the good of his countrymen. sts ing 
and defcription were fent from ‘Pe ris, but — 
were loft on the road. Our authour fent him — 
a freth copy of them from London, but I do 
not know whether they ever reached “him. 
I have inferted the figures and defcription at 
the end of this work, with the copy of the A 
letter that accompanied them. — Ae 
Dr. Troja, a diftinguifhed svordlior at 
Naples, and member of the royal academy 
of the fame city, in a differtation he publithed 
in rehe ping 1780 on the difeafes of the eyes, — 
fpeaks of this new canal of the eye, obferving 
that the difcovery of it is due to our ir authour, 
| who 


ee t. Dae haa. Sinaes to ipbeat Abs : 
| fteps by which he arrived at the truths he has 
oh ini and to be filent 2 as to the ndibotls 


i Daaiied our anticenide Soeabtacd to 
nount them, will prefent themfelves fo 
naturally, that he will almoft imperceptibly 
| to. believe, that he imagined them 
himéelf; fo. fimple do they appear, and fo ap- 
itely are they placed. In the fame way, 
hie new lights that are interfperfed, and the 
many refearches that are deferibed, feem to 
‘Stow out of the matter itfelf, and not to- 
fpring from the authour. Again, he might 
not have fpoken of whatever remains doubtful 
or undecided; he might have paffed over in 
filence, the enquiries he has not been able, even 
after fo many experiments, to decide upon. His’ 
work might have been found more complete, 
Beet: | :  ‘becaufe 


as eae is iain but our authour as in 
out preferred clearnefs a id uti apes. slo 
rioufnefs and a falfe p ptidejas ot <1 geaseiyauealt 
» ‘There isea:clafs of * readets +d ‘Wiehe his 
work will ‘certainly ‘be unpleafing, and th 
clafs is neither the leaft numerous, “nor that 
which ‘has the ‘feweft featators and. artizans. 
It. is Compofed of thofe pr pretended natural , a 
who explain. “nature. at their ferutoire who > 
meditating on facts feen in.a'wro 
view, and copied into books, imn 
vine the f{prings of them; and who mift 
real caufes,* th etideal ones Pi ar ply E 
explanation. of effeéts e on el 
in their own, sri tid in fiat, who pre~ | 
fer romances to facts, and to truth. eotapan dt 
butte folks of ‘this defcription, accuftome: 
, pan to read, or to make, romances inf 
ficks, the prefent work mutt. appear: bar 
tedious, and little philofophical sand Ither 
fore cannot exhort them to perufe ityLbut to 
thofe, on the contrary, who are. fond of facts. 
and certain obfervations, it will be ‘infinitely § 
fatisfactory. Ido not for my own part know: 
of any fubje&, either in phyficks or in m 
cine, that has been stented. with a greater 
3. : te ata Sea 


oF 


Y 4 = . 


‘abundance and aves Hine! oe than 


“the one before sae th 2S: 


When a work is: ‘founded on certain aid 
Hew facts,’ we always gain by reading it, even 
— though it is” badly contrived’ and prefented; 
‘and contains falfe reafonings. “The*new 
truths that’are found in it’ are real acquifi- 
_ tiofis'to- the philofopher, and “he may ealily 

nploy ‘them asa’ bafis ‘to truer fyftems, 


| cain piniane, and laftly, to the dif- 


fh 


ok 


» dovery of the true laws of nature, 9 
6 But what ‘confidence’ ought not an authour 
“infpire-us with, who, - after having faid, 


"bave made more than Q000 experiments; I 
have had more than 4000 animals bit ; I have 
employed upwards of 3000 vipers ; Ends no 
" difficulty i in adding, £ may bave been miftaken, 


and it 1s almoft impofible that I have not been 


Pa !— What a difference betwixt this 
guthour and many others! betwixt opinion 
“and certainty! betwixt ignorance and know- | 
Predict | de 
This work, fo enriched by the immenfe 
number of new facts, and by the length and 
difficulty of the refearches it contains, could 


| not have been executed without the protection 


Ri. 


and conftant favours of ak anguft Mecenas 
Ye 
id the. 


; ( xvi) 


the authour has the Nopaterss to ferve. But 
whilft the bounties of a philofophick fove=_ 
reign, procure to the enlightened. world: fo 
many experiments and difcoveries, the ule 
our authour has made of the means that pre=_ 
fented themfelves to him on his journies, — 
will, without doubt, entitle him to. the gra- 
titude and admiration of men of a and 
it will never ceale to be a matter of. furprife, 
that. a. work wiltteh ‘thas coft fo much | labour, 
had its birth at Paris and at London, diva’. 4 
which places our authour, if I may fo fig 


myfelf, did ie more than pafs. — 


me 
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PHILOSOPHICAL RESEARCHES 
iNTo THE 


VENOM. or THE VIPER. 


Bed ats ond 
INTRODU Cc TT ON, 


In which is fhown how little Authours agree. among 
themfelves on the Venom of the Vipers 


It is ae'reed at prefenit that there is no other uide 
in a fearch i into natural truths, than a knowledge of 
facts ; itis only on faéts that the philofopher can 
hope either to eftablith a reafonable fyftem, or to | 
form a found judgementof thofe already eftablifhed. — 
Obfervation is alone capable of diffipating the mifts_ 
that envelop the hidden caufes of the phenomena 
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of nature. And laftly, it is to the labours of obfer- 
vers that we owe the rapid progrefs philofophy has 
made in our time. But nothing retards this pro- 
grefs more, than the little agreeirient found anonugtt — 
authours, even in matters of experiment ; that is to 
‘fay, in things that are expofed to the finger and te. 
the ¢} ye. Nothing is more common than. to fee ob- 
fervations of this kind, that are neverthelefs made 
by men full of candour, frequently belied by others, 
or in contradidtion with themfelves. What then is 
the caufe and fource of thefe errours? Is it the fpi- 
rit of party, or is it the difficulty of nice obfer- 
vation > Be it whatit will, itis" not lefs true, that. 
after having confulted. the moft. celebrated authours ~ 
‘on any particular we with to elear up, we often: . 
find ourfelves as little informed, and'in as great a 
ftate of uncértainty, as we were before.e In fuch. 
m cafes then, I have apprehended, that without being © 
wanting 1n the refpect due to the authority of thefe 
great men, I might felely truft to my own eyes ; ; 
_ and ‘to ‘render my inveftigations more decifive, E 
have endeavoured ‘by a fiiteular application, ‘to dif- 
criminate nicely, to.compare the experiments of my _ 
predeceffors with my own, to.trace and develope alley 
the cix¢umftances of them, and ii thort, to difeover 
what § may have éccafioned 8 great 4 variety in ‘the. 
opinions | of thefe obiervers, and in’ their indhney of 
- fecing. ‘ PG ens « S 
Sich” is the true motive that has induced me to. 
give an account of the’ ‘experiments which: follows 
Ww ithout this I fhould withisgly have pafted them 
“over 
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over in filencé, that I might not fatigue thé réader, 
by prefenting, him with what others. mee have ah 
téady publifhed. 

The enfuing experinierits relate to the viper, ‘and 
dwell’ muclr lefs ow the anatomy and particular 
ftructure of fome of its parts, that onthe nature of 
the venom of that animal; The fdeility with which 
vipers are procured at Pifa, whereI made my expe- 
riments; has enabled me to multiply my refearches, 
and to vary them exceedingly. It would be lofing 
time to have no other object in view than that of 
rooting out the popular prejudices on this fubject 
that were fo very prevalent in the time of Redi. 
We are indebted to this authour both for his hav- 
ing made them known, and having difencumbered 
natural hiftory of them. He himfelf knew the va- 
lue of time, fince at the conclufion of his letter to 
Magalotti he fays; che il perder tempo a chi pid fa, 
pit piace. That the more day one is infrutted, the 
more he regrets loft time: 

When I obferved that the frequently repeated ob- 
fervations of fo celebrated! a writer as Mead, clafhed 
entirely with thofe of Redi, 1. muft confefs that a 
glimipfe of the utility of making known the fource 
of the errours of thefe two great men, and the plea- 
fure of difcovering new truths, encouraged me 
exceedingly to this undertaking, notwithftanding 
the rifk that attends the handling fuch dangerous 
animals, , 

I have deemed it necetaek to bégin by making 
afew remarks on the teeth of theviper, and on fome 
B 2 other 
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othet of its parts, ‘andif in doing this I repeat certain 
truths that other obfervers have already publifhed, 
it is only to give a greater perfpicuity to my work, 
and the impartial reader, particularly when he fees 
that thefe truths are better eftablifhed, and that 
the experiments which ferve as a bafis to them 
hhave been varied in fo many ways, will readily 
pardon me. - 


To A SR Yan De SS 


Number, Structure, and Ufe, of ‘the Teeth of the 
Viper (a). 


A GREAT deal has already been written on the 
jarge or canine teeth of the viper; they had been 
‘examined, even with the microfcope, before the 
time of Redi, and were found to be hollow and tu- 
bulated to their very points; Redi made himfelf 
fully certain of this with the naked eye, and found 
that if they were bruifed when dry, they broke into 
three or four pieces, fromthe bafis to the point, 
and plainly fhowed their internal cavity ; but he 
flatly denies that this cavity is a conduit for the 
yellow liquor, and that when the viper bites, this 
venom guthes from the {mall hole at the extremity 
of the tooth. He fays that he has opened the 
mouths of vipers, and has always found that. this 
yellow liquor, when they bite, runs along the outer 


ca) Note of the French Editor. That the parts defcribed in 
this chapter may be more readily underftood, we have borrowed 
feveral figures of the head of the viper from Mead’s works: fee. 
Table I, and the explanation that precedes it. We requeft the 
reader to likewife give aglance at Table II, before he goes any 
further. 
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part of the tooth from the top to the bottem, and 
that i¢ never flows from within. J have afte my 
Self well of this, continues Redi, by feveral experiments, 
and by the often repeated teftimony of my own eyes. 
The celebrated Valifnieri adds moreover, that 
the canine teeth of the viper are pierced with four 
very fmall lateral holes, through which he believes 
that the moft fubtile part of the venom penetrates 
into the wound from. within the tooth, whilft the 
thicker and grofler part of it runs along the outer 


furface. Mead and Nicholls, on the contrary, fet out. 


from the analogy betwixt the viper and the rattle. 
fnake, in the laft of which this humour is very dif- 


tin¢tly feen to flaw from the inner part of the tooth,” 


and maintain that the venom. of the viper flows 
likewife from the point of its canineteeth, or at leaft 
from an opening they have towards their extremity, 


I have feveral times repeated Kedi’s experiments, 


by opening the mouths of thefe animals when liv- 
ing, and acknowledge that I have never been able 
toaflure myfelf whether this venomous liquor. if- 
. fued precifely from within the tooth, or whether it 


fimply glided along the outer part, from the bafis. 


to the point. JfI held the head of the viper with 
the point of the teeth downwards, I had only ta 
prefs ftrongly againft the mufcles of the palate, to 
make this yellow liquor flow rapidly from the bafis 
to the point of the tooth ; but if I held it with the 
, teeth turned upwards, I faw the poion collect in- 
ftantly about the bafis of the tooth, and entirely fill 
the fheath or bag that ferves to enclofe it. Redi main- 

tains 
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tains moreover, that this fheath isthetrue refetvoir in — 

which this humour is depofited and preferved, and 
thinks it is fecreted by a {mall neighbouring gland 
fituated below the orbit. Nicholls fays, on. the con- 
trary, that there is a veficle, or {mall bag, feparated 
from the fheath,- and that this gland is deftined to 
quite another purpofe, as the fecreting forme lym- 
phatick er falivary humeur. 

In this uncertainty, 1 conceived that the bet ftep 
would be to. examine by my own proper obfervation, 
¢he ftructure of the viper’s teeth, and fo inform _ 
anyfelf well of their ufes, fince the defcriptions thefe 
authours give of them are ebfcure, and the obferva- 

tions of Mead and Nichol!s contradictory to thofe 
of Redi. : . 

At each fide of the anteriour.and upper part of the 
head, the viper has a moveable bone which forms in 
part the upper jaw; ¢achof thefe two bones has two 
fockets at the fide of each other, which are only fe- 
parated by an immoveable, but very brittle lamen, 
the fubftance of which is fpengy and like that of the 
“bones themfelves : in thefe fockets are fixed the ca- 
nine teeth, which’are fometiimes found to the num- 
ber of four, feldom of three, and: oftener apain of 
two. It is obferved that when thefe tecth are four 
in number, they are not all fixed in their fockets 
with the fame ftrength and ftability: there are at 
that time ufually two, or one at leaft, moveable, 
and capable of being eafily pulled out without brea- 
king: this cannot be done with the others, which 
are never pulled out entire, notwithftanding they 

Ba | have 
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have no roots like ours. I have fometimes found 
three moveable ones. I have likewife feen fome vi- 
pers that had only two canine teeth, both of which 
were however weak and moveable; but this is a | 
very rare cafe. 

At the bafis of thefe large teeth, and quite out of 
the fockets, fix or feven very fmall teeth are invari- 
ably found ; they fometimes even amount tothe num- 
ber of eight. When they are examined attentively 
with a magnifying glafs, they are found to be faften- 
ed at their bafis by a kind of web of a fine and foft 
membranous texture. © Thefe {mall teeth diminith 
in fize, in proportion as they are more diftant from 
the fockets of. the canine teeth; thofe which are 
neareft the fockets are likewife the hardeft and beft 
formed. The other fmaller ones are more tender, : 
more imperfect, andas it were mucous, particular- 
ly at their bafis; they feem in reality to owe their 
formation to a whitifh and gelatinous matter. 

_ Befides the two kinds of teeth I have mentioned, 
the viper has ftill another order of them, much 
more minute than the former, and refembling finall 
hooks; they.are ftrongly fixed to the number of ten, 
eleven, and fometimes fifteen, in two {mall, pret- 
ty long, parallel, bones, which on each fide form 
the upper jaw; and of eight, nine, and fometimes 
twelve, in each af two bones that form the lower 
jaw. | | 
The canine or large teeth, as well as the other 
f{maller ones found at their bafis, are enclofed ina bag 
or fheath , which covers them on all fides, andis com- 
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pofed of very ftrong fibres, and of a cellular web. 
It is however open towards the point of the tooth, 
and terminates there by folding together its two 
lamina, which at their junétion’ are often dentated. 
This fheath feems to be a prolongation of the exter- 
nal membrane of the palate. 

The canine tooth is feldom more than three lines 
inlength, Paris meafure (a), Its bafis 1s not more 
than halfa line in diameter ; its figure is that of a horn 
a little flattened, and fomewhat bent towards its 
bafis, | 
This tooth terminates in a very fharp point, to- 
wards which it infenfibly lofes its curvature, and be- 
comes at length almoft ftraight. Below the middle 
of the tooth, towards its point, and in the convex 
part, a {mall opening is vifible to the naked eye, ve- 
ry narrow but exceedingly long, which ending ina 
fmall, channelled flope, that_can {carcely be feen 
with a microfcope, terminates in this way at the 
point. Hairs plucked from the whifkers of foxes, — 
eats, dogs, &c. may be readily introduced into this 
opening, and it appears, when viewed with a imi- 
erofcope, to be acleft, the length of which is almoft 
a fourth part of that of the tooth, and the breadth 
the fixteenth part at moft. It reprefents with its ex- 
teriour edge a very long or flattened ellipfis, becom- 
ing larger towards the bafis of the tooth. This flope 

(a) The French, or Paris inch, is fomewhat !arger than the 
Englifh one, but not fo much fo as to make a fenfible difference 
in the line, which is its twelfth part---Therefore whenever the 
latter is introduced in this work, it may be confidered as the 
twelfth part of an Englifh inch. 

pene- 
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Penetrates interiourly, and is terminated at its two 
Ades by two thort edges or lips, thick and raifed up. 


Another opening is likewife found in the convex — 
partof thetoeth, tewardsthe bafis, and near the place . 


where it is fixed in the focket. This opening like- 
wife begins by a dhallow cavity, immediately at 


deaving the focket. It is much larger than the fir, 


but not longer. in proportion as this flope or fmal! 
hollow penetrates into the tooth, it pierces it for its 
whole length, and forms a channel which terminates 
an an elliptical hole at the point. A bit of filk is 
eafily pafied from one opening to the ether, particu- 
larly when care is taken to introduce it at the-bafs, 
where the natural entry of this paflage isfound. The 
fide of the fecond opening refembles a parabole, the 


vafis of which paffes over the bony edges ofthe fock- 


et, and the other fides of which end ina fomewhat 
obtufe point towards the fummir of the tooth. . The 
canine tooth of a viper then is hollow and tubulated 
for its whole length, from the bafis to the point, 
and has twa holes in its convex part. This hollow 
is however not fuch as one would) fuppefe it to be, 
on viewing the third figure of Mead, and the def- 
criptions of Redi, | | ; ped 
The tooth of the viper has a double pipeor tubule 
almoft for its whole length,’ a circumfance hitherto 
entirely unknown to obfervers. Thefe two canals 
‘or tubes do not communicate with each other, and 
are feparated bya bony partition, very brittle towards 


the bafis, but which becomes fomewhat itronger in 
Proportion as it advances towards the point. One. - 
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of thefe tubes or canals, which I call the external 
one, becaufe it is at the fide of the convex part of the 
tooth, begins, as has been {cen, at the bafis of the 
triangular opening, and goes on enlarging by de- 
grees to the middle of the Jength of the tooth, 
whence it gradually narrow Sy and ends at the ellip- 
tical opening of the point. The inner canal, on the 
contrary, which is towards the concave part of the 
tooth, begins with a large opening at the batfis, 
from whence it advances, clofing by degrees, and ter- 
minates at length in a blind point above the middle 
of the tooth. The partition likewife that feparates 
thefe two cavities is crooked, and its convex part 
is turned towards the hollow of the canal it termi- 
nates, fo that its bony fubftance rather prefents an 
regular, curvilinear firure, or truncated cone, 
than a perfect cone itfelf, The blind canal com- 
municates with the focket in which the tooth is 
fixed, and receives veflels and nerves, which enter 
by a fmall oval hole, perceptible to the eye, and 
opening at the edges of the: focket itfelf, towards 
the inner part of the jaw. This bone of the jaw has 
likewife alarge round opening, which. begins a cana 
placed a little below and at the fide, and opening 
one way into the focket, and the other laterally and 
more below, towards the furface of the fame part 
of the jaw. © 
The fmall teeth placed at the bafis of the large 
ones, refemble them very’much both in their inner 
and outer ftructure. Thofe particularly that are 
placed the neareft the firft, and which are the firmeft, 
are 
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are perfectly like them, unlefs it be that their bafis 
is not fo well finifhed. Like the large ones, they 
have all the elliptical, hole towards the point, and a 
part of the triangular hole at the bafis. The two 
conduits, intérnal and external, are alfo feen: in 
them. 


It is not the fame with the other very Gisel teeth | 
I have mentioned, which are far the moft nume- 


rous, and inboth jaws. Thefe are not channelled, 
and have no kind ne opening, either at the point 
or bafis, ‘cia 
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Of ihe yellow Liquor that flows from the Tooth of 
the Viper, 


\ 


W HEN the viper withes to bite, its canine teeth 
are raifed by a mechanifin, which Nicholls has de- 
{cribed perfectly well in the anatomical appendix he 


has annexed to Mead’s work on poifons, But thoie > 


of the large teeth that are not fo well. faftened in 
their fockets, are lefs capable of raifing themfelves, 
in proportion as they are more mov pt and badly 
fixed in the jaw. Nicholls pretends, that when one 
or two of thefe four large. teeth are moveable, the 
viper can only bite with one tooth on each fide, 
Indeed he does not found his opinion on any-expe- 


riment, 
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yinient, but feems to account for this by certain final 


- caufes which I cannot admit, fince in phyficks thefe 


kind of proofs become of no weight. He remarks 
that there is fuch a diftance betwixt the two canine 
teeth of the rattlefnake, that the yellow fiuid, which 
is carried by a conduit betwixt them, wouldentirely 
enter into the fheath, inftead of being conveyed to 
the animal bit by this fnake : on this account he 
does not hefitate to believe that the conduit of this 
liquor is precifely fixed oppofite the hole at the 
bafis of the fingle tooth on each fide, with which 
the viper feizes what it bites. But befides that no 
organs are feen to execute this function, and that the 
mechanifin of it cannot be inveftigated, I can take 
‘upon me to fay that I have fometimes feen all the 
four canine teeth of a viper equally firm and ftrongly 
fixed in their fockets, and have ftill more frequently 
found three of them, well fixed and: very ftrong, in 
a ftate both to feize and bite. It is not to be doubted 
but that the viper, inftead of fimply biting with two 


_teeth, ome at each fide, muft feize equally with all: 


thofe that are firmly fixed in the fockets, and I have 
even aflured myfelf of this by experiment. It is: 
got true then, as Nicholls pretends, that the conduit 
of this yellow liquor only adapts itfelf to one fingle. 
tooth on each fide when the viper bites; befides, this 
{pace which is obferved betwixt the canine teeth of : 
the rattlefhake, is not alike found in our vipers, the » 
teeth of which; almoft from the bafis to the point, . 
touch and embrace each other in fuch a way, that 
no fluid can pafs betwixt daidineh much lefs this yel- 
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low venomous liquor which is fomewhat glutindys: 
It is moreover determined that the viper bites and 
feizes not only with theteeth that are fixed in their foc- 
kets, but likewife very often withthofe that aremove+ _ 
able. Of ten vipers] examined, there were three that 
hadtwo moveable teeth, andtwofirm in their fockets; 
the feven others had only one moveable tooth, and 
two firm and well faftened. If I except one of the 
firft three vipers, and two of the feven lafty all the 
others to which [held a bit of tendon of beef, boiled! | 
and well {tripped of its coat, feized! it forcibly, and! 
left the marks of their teeth/ftrongly printed im it > 
I muft however obferve that their leaft. firm teetlp 
were not of the moft mov eable kind, and that Wher 
they are very loofeI have found thém to rife fo lit- 
tle that it is abfolutely impoffible for their: points 
to touch the bedy feized by the vipers 4 5 5. 
Since it 1s certain that this-creature never bites: 
without a rifle of lofing forne of its teeth, Nicholls. 
conjectures with great fagacity, after Redi, that na- 
ture hasvintended the fmall-ones at the bafis of the 
ethers, to replace, when there is a neceffity. for ity. 
thofe'thatrthe'viper lofes from time to time. Their 
crooked: {Hape renders» it difficult for them to be. 
drawn fromithe wound, and in the courfe of my. 
refearches Ivhave fometimes’obfetved, that not only. 
thofe which are moveable, but-even' the firmeft of) 
them, are alike fubject to accidents’ Fhe thinnefs- 
of the tooth, and the ftrength of the animal, that- 
hasbeen bitten, contribute equally to this lofs-; vand. 
this opinion becomes ftilly more’ probable when 


we confider that thefe fmall moveable teeth-are ex- 
actiy 
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aétly formed like the canine ones, that is to fav, tham 
they have likewife two canals, (thofe however that 
are the moft perfect) andthe fame openings at their 
bafis and at their point. Butall thefe refemblances’ 
were in fhort but one reafon more why experiment 
fheuld be confulted, and the truth eflablithed by 
nice obfervations. 

‘Ihave fometimes obferved in one of thefockets, a 
yery moveable tooth, the ill-tormed and ftili gelati- 
nous bafis.of which faftensitfelf to the edges or fides 
of the hollow’; this tooth. may: even be drawn a little 
‘way out of the focket without detaching it entirely, 
by:means of a-tender and mucous matter that ferves 
asa glue to it. Onmoving the jaws, I made the 
one next it raife itfelf very well, but the one o€ 
which I have fpoken, abfolutely continued reclined 
on the bafis:of the moveable bone of the } jaw. Iris 
clear that this teoth had been of the number of thofe 
_ thatare ar the bafis ofthe great or canine ones: 

Lexprefsly drew from adarge vi per one of thefe 
lat, which was. moveable‘and ill. fixed inits focket,, 
and obferved fome time: after that the largeft of. : 
thofe: whichrare: placed: beneath the fheath and-be- - 
neath. the focket, had! advanced alittle towards the 
empty facket. Some days: after [ thought I per- 
ceived! it: to have approached fill) nearer. J, pur- 
fued| my: obiervatiens om every fecond day,. and. 
at. length: faw thatthis tooth had perfectly fixed it- 
felf'in: the: focket, where However it was as yet very 
moveable, and badly: faftened... At the end of thirty 
days it was fixed. i in fo folid 'a- Way ‘as to’ be capable 
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of biting. The neceffity one is under of frequently 
handling the viper to be fatisfied of the ftate of its 
teeth, and of opening its fheath with pincers, or 
with the blunted point of a bit of wire, makes this 
experiment very dangerous. The repeated com-_ 
preffions the {mall teeth receive, from the contrac- 
tion of the mufcles of the jaw, and the aétion of the 
fheath itfelf which conftantly preffes on’ the points 
of thofe teeth that are moft raifed, are quite fufh- 
cient to pufh the root of the tooth in queftion, into 
the focket which the falling out of the old tooth has 
left empty. 

The laft or fmalleft usb are certainly not em= 
ployed in biting, but are intended to draw nearer to” 
the throat, and to hold firmer, the animal the viper 
has already feized. 

The fingular ftructure of the canine teeth, fe | 
different from that of the other teeth of the two 
jaws, is a powerful perfuafive of its being from. 
them that the yellow liquor flows ; it is not however 
without fome apparent reafon that Redi, otherwife 
fo exact, has been led into an errour. als 

To fully aflure myfelf of this inustaees EB: 
bound the head of a viper Ihad juft killed, to: atas— 
ble. To diftinguifh better and: to a greater cers 
tainty, I took the precaution to remove the” lower 
jaw: the canine tooth, inthe way I had fixed the 
head, was turned upwards, and J obferved the ellip- 
tical cleft with the ftrongeft lens of Ellis’s miero- 
feope. I gently compreffed the palate with a fomes 
what blunted iron, whena Melty tranfparent yel- 

low 
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low liquor, which formed itfelf into a drop, and at 
length glided along the outer furface of the tooth, 
inftantly appeared at the elliptical hole of the point. 
I repeated this experiment feveral times, and al- 
ways with the fame fuccefs. I afterwards clofed the 
{mall opening with wax, and then comprefied the 
palate, but not a particle of the venom fhowed itfelf. 
T however faw it through the tranfparent fides of the 
tooth, conveying itfelf from the bafis to the point by 
the external canal, which it had entirely filled. I 
put a round bit of wax with rifing edges all about 
the tooth, in fome other heads of vipers, imme- 
diately below the elliptical hole, and having ftrong- 
ly compreffed the palate, [ inftantly faw the yellow 
liquor gufhing forcibly, and as it were by. flarts, 
from the point, and {cattering itfelf abundantly on 
the piece of wax, which it. entirely covered all © 
round the tooth. 

I have likewife been able, pire with difh- 
culty, to clofe the hole at the bafis with wax, and I 


have then foundit tobe in vain that | compreffed all 
the mufcles of the head fucceffively. I could never 


forceadropof venom from the point, nor could even 
difcover it through the fides of the tooth. When- 
ever a viper is held in the hand with the teeth turn- 
ed upwards, itis eafy for an attentive eye, accuf- 
tomed to obfervation, tofee this drop of yellow li- 
quor prefent itfelf at the elliptical opening, in fuch 
away that it may be more or lefs encreafed at will. 
I have repeated this experiment a,thoufand times, 
and have invariably feen. the fimall drop of venom 
mor, I, 4 | eX 
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exuding from the elliptical hole of the tooth. Nay, 
what is more, on compreffing violently, this liquor 
is fometimes obferved to force itfelf out fuddenly, — 
and to fpirt toa confiderable diftance. It muft how- 
ever be remarked, that when the tooth is onee wet- 
ted with it, particularly when it is entirely covered 
with the fheath, this humour, or the drop it forms, 
glides fo very precipitately along the tooth, that 
it is fuddenly feen at the bafis without having been 
perceived at the point. It in this way impercepti- 
bly fills the fheath, fo that it is dificult to perfuade 
ones-felf that it really iflued from the point 
of the tooth. This is the way that fo exatt 
an obferver as Redi has been led into an errour. 
It is not proper, after his example, to employ living 
Vipers, nor to open their mouths forcibly, fince the 
flowing out of the venom will then be too fudden, 
and fince it will then be dangerous to obferve as 
nearly as is  neceflary to prevent being deceived. 

T not only faw the yellow liquor flow from the 
point of the tooth that I particularly obferved, but 
likewife from the neighbouring tooth, when there 
was one, fo that it proceeds equally from all the 
canine teeth at a time, not excepting thofe which, 
without being altogether firm in their fockets, are 
however fufficiently fo to rife with the others. In a 
word, in all the heads of vipers I have obferved, I 
have feen this humour conftantly flow from all the 
canine teeth that raife themfelves fufficiently, on the 
compreffion of the mufcles of the palate, and on 


opening the mouth with a force that would be capa- 
ble 


: 
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ble of wounding an animal feized by the viper. This 
fhows that Nicholls is deceived, when he pretends 
that the venom only flows from one tooth at a time 
oneach fide. 

a 
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* 
Of the Part where ile Refervoir of this yellow, Hu- 
mour is feated. | 


*THE yellow liquor iffues then from the point of 
the vipers tooth, contrary to the fentiments of Redi, 
who regarded the bag or fheath that envelops not 
only the canine teeth, but likewife the others that 
are found at their bafis, as the true refervoir of this 
venom. This opinion is ftill again belied by the 
ftructure itfelf of this fheath, which has a large aper- 
ture next the cheeks, through which this liquor 
would inceflantly flow with the egreateft eafe; fo 
that every time the jaws of the viper fhould be ex- 
tended, the venom would be conftantly feen oozing 
through the extremity of the fheath, even though 
the viper fhould not bite. This is what no one has 
hitherto obferved. It is befides certain, that when 
this fheath is opened with {ciffars, neither this yel- 
low humour, nor any kind of fluid that may have 
collected there, is found in its cavity. 

But fince, as has been feen above, this liquor flows 
from out the elliptical hole at the point of the tooth, 
Ca 


* 
* “a 
a 


20 PF OANe Te At NA 
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it muft neceflarily be carried to the aperture at the. 


bafis by another conduit than this fheath, in which 


it is certain that no remains of venom are found. It 
will not be difficult, according to this hypothefis, to 
difcover the {mall veficle that is really deftined to 
contain it. 


If after having ftripped theteeth of this bag or 


fheath, a preflure is made on the palate, this hu- 
mour is obferved to flow through a {mall and almoft 
imperceptible hole, placed at the anteriour part of 
the maxillary bone, within. the fheath, and at the 
fide of the bafis of the canine teeth ; fothat when 


thefe teeth are covered bythe fheath, this {mall ori-y 
fice comes in contact ‘with the inferiour opening of» 
the toothy, Indeed with the help of a magnifying 


glafs, a very {mall orifice is difcovered, fituated in 
the midft of a fmall cleft or furrow, which anfwers 
to the maxillary bone. .I endeavoured to introduce 
into this orifice a fox’s hair, very fine, but ne- 


verthelefs ‘pretty ftrong, and at length fucceeded in. 


paffing it quite acrofs the fheath, by a long mem- 
branous conduit, into a {mall veficie placed beneath 


the mufcles of the upper jaw, on its lateral part. It 


is amembranous bag of a very {trong and clofe tex- 
ture, which is again partly covered by tendinous 
fibres. Its fhape is nearly that of an equilateral tri- 
angle. It differs from other veficles, which are 


crooked or fpheroidal, inftead of which the bafis of 


this is in a manner ftraight. This {mall veficle ter- 
minates next the eye in a tranfparent canal, which 


after having proceeded beneath the orbit for the 
{pace 
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{pace of two lines, pierces the fheath, and at length 
opens at the extremity of the fockets, into the fmall 
cleft of which I have fpoken. When this conduit 
reaches the vicinity of the theath, it dilates a little, 
and it is here that the venom finds’ the greateft ob- 
 ftacle to its paflage, which is owing to the com- 
preffion it meets with from the bones of the jaw. 
The veficle I have fpoken of, and which ferves as 
a refervoir for this humour, is three or four lines in 
leneth, and twoat moft in breadth at its bafis. It 
never contains more than four or five drops of the 
venom, which is forced from it principally by the 
action of a ftrong and powerful mufcle, that rifing 
out of the lower jaw, folds inwards a little, then 
makes an arch, and preceeding to the upper jaw, 
runs over a part of it, and faftens itfelf there. To- 
wards the inner angle of this conftrittor mufcle, or 
rather towards the part of its curvature neareft the 
upper jaw, the {mall veficle begins ; it is covered 
with this mufcle for almoft the whole of its leneth. 
Thus placed, it is as it were enclofed in a prefs; and 
is bound and fixed to the adjacent bony parts, by 
means of two tendons, and of the canal, fo that it 
ean neither force itfelf forward, backward, nor fide- 
ways, and muft neceffarily bear the double aétion of 
this mufcle, which now compreffes it, when the 
viper bites and prefles forcibly, and now again fuffers 
it to dilate, when the mufele itfelf contracts and en- 
_ larges. That which proves this mufcleto be chiefly 
intended to force the venom from its refervoir is, 
that it is faftened to each jaw in fuch a way as to be 
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of very little ufe to the creature in clofing Boveri, 
which clearly cannot be its principal purpofe. 

The hairs of a fox’s whifkers penetrate and pafs 
eafily from the veficle through the excreiory dud, 
and go out at the orifice fituated at the inner part of 
the fheath. I have fometimes fucceeded in bring- 


ing them even to the elliptical hole at the point of | 


the tooth. This is certainly the route the venom 


takes for the purpofe of going out at the {mall orifice - 


of the fheath, which correfponds precifely with the 
height of the parabalical hole of the tooth (a). 

As the fheath is very nicely fitted to the bafis of 
the canine tooth, the venom that goes out of the 
conduit at the fmall orifice, mutt of neceffity enter 
entirely into the hole of the tooth; and although it 
guthes in abundance through this canal, it does not 
at all {catter itfelf in the fheath, fince the orifice out 
of which it flows is infinitely {maller than the paras 
bolical hole to which the nice fitting of the fheath 
makes it immediately correfpond. In a word, it paf- 
fes entirely into it, particularly when there is only 
one of thefe teeth. Still more, Ihave obferyed on 
folding the fheath back above the bafis of the teeth, 


(a) It muft appear very ftrange that Door James, who has 
written after Mead, has afferted in his Difpenfatory, that the true 
refervoir of this liquor is the bag (fheath) which covers the 
roots of the large teeth of the viper, and that a {mall veficle is 
found at the top of this bag, which opens at its extremity, to 
give a paffage totheteeth that fhed the venom, It appears hows 
ever that this writer made many experiments on the viper, and 
with the intention of makin g them well, 


and 
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and prefling flightly and gradually upon the con- 
duit, that the venom is carried by a natural decli- 
vity towards the hole of the tooth, which it entirely 
fills before a drop of it is {pilt in the fheath. This 
natural declivity is fimply caufed by a fmall hollow 
in the jaw, which extends as far as the parabolical 
hole, and is fcarcely feen with a microfcope. Ido 
not however deny but that in fome particular cafes 
this liquor may flow direétly into the fheath, and 
even glide from thence to the points of the teeth, 
particularly when two of them are fo clofe to each 
other as to touch and leave nothing but a hollow 
betwixt them, and when the viper bites in fucha 
way as to force its teeth deep into the flefh, and to 
ftop up the parabolical hole; it muft here fqueeze 
with fufficient force and long enough to comprefs 
the veficle, and give time to the liquor to glide be- 
twixt the twoteecth. In thefe cafes, which cannot 
however but be very rare, there is no doubt but that 
the animal may even kill without the venom having 
made its paflage through the ufual conduit of the 
tooth. I repeatedly ftopped up with pitch, fome- 
times the parabolical hole, at others the elliptical 
hole, and fometimes again both of them, and found 
that the yellow liquor did not then reach the bot- 
tom of the fheath but with great difficulty, and af- 
ter a ftrong compreffion had been made for a long 
time onthe conftrictor mufcle. J lay it down from 
hence, as an infallible conclufion, that the venom 

flows from the point of the tooth, and not form the 
: C4 | bag 
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bag or fheath, whether the viper of tele caufes it 
to flow in biting, or whether a compreffion is pur- 
pofely made on the veficle I have {poken of. 


‘ 


CHAPTER Iv. 


Lhe Venom of the Viper is no other than the yellow 
Humour that flows from the Tooth when the Viper 
- bites. 


It happens very often, in vipers particularly that 


have been lately killed, that this yellow humour 
dries, ftops up both holes, and totally obftructs the 
canal of the tooth. As it cannot then enter into the 
tooth fo as to find a paffage through it, it muft con- 


fequently flow from the excretory conduit into the 
fheath. This obfervation is fo much the more ne-- 


ceflary, as without it *twould be eafy to fall into 
an errour, and to prefume that the venom, inftead 
of being conveyed by the tooth, flows from the 
fheath, and is carried from thence into the wound. 


I was defirous of affuring myfelf how far one may | 


rely on the opinion of thofe who believe that the 
bite of the viper is only mortal on account of the 


tagethe creature isthrown into before it bites. ] omit ~ 
the mention of an infinite number of experiments — 


J have made tobe certain, with Redi, that the yellow 


humour which flows from the tooth of the viper i is 
mortal when introduced immediately into the blood _ 


by the medium of a wound. I thall only obferve, 
that the various experiments of Redi and Mead 
| agree 


“% 
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agree perfectly asto the truth of this circumftance, 
and Icannot conceive how certain celebrated wri- 
ters have continued to perfuade themfelves to the 
contrary, and to attribute the mortal effect of the 
bite of the viper to the rage of the animal, and to 
the power of the exalted ftate of the faliva, rather 
than tothe fpecifick character of this humour. 

I have frequently enraged vipers, and afterwards 
opened the mouth in fuch a way that they could nei- 
ther comprefs nor bite with it. I have then foaked 
bits of cotton well in the foam or faliva with which 
it was covered, and applied them to the wounds of 
animals, the bleeding of which had ceafed. I have 
never feen any accident caufed by this, nor have the 
animals appearedto be the leaft difordered, Neither 
the foam then, nor the other humours of the viper’s 
mouth, are capable of caufing death when intro- 
duced into the blood of an animal. 

I have fevered at one ftroke the heads of feveral 
vipers from their bodies, at atime when far from 
being enraged, they were in a calm and tranquil 
ftate. I have then taken the venom from the tooth 
itfelf, to be fure of having it pure and unmixed. I 
have taken it from fome of them immediately on’ fe- 
parating the head, and from others fome hours af- 
ter, when the head had dried in a great meafure, 
and had ceafed to move. On applying this venom 
carefully to the wounds of different animals, they 
have all without any exception been killed by it. 
We muft conclude then that the humour alone 
which flows from the tooth, has a deadly quality, 

to 
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to which the rage of the animal does not at all con- 


tribute. But to obviate all objeGtion, and to pre- | 


vent the being reproached with having negleéted 
to make a viper bite after having enraged it, and 
having contented myfelf with introducing its foam. 
into wounds, I took one, and made it bite feveral 
animals. When I conceived that there could be no 
longer any remains of the venom, I began to prick 
and torment the creature, and ina word, employed 
all the means I could think of to enrage it. When 
faw by its hiffings, and the rapid vibrations of its 
tongue, that it was become furious, I prefented ani- 
mals to it, which it bit with all the force it was ca- 
pable of. Neither of them however died, or feemed 
to feel any inconvenience. This was a very natural 


refult, fince the liquor that flows from the tooth, 


_ which alone has the faculty of killing, had already 


been entirely wafted, and fince nothing more now . 


remained than the foam and other humours that are 

Gn no way venomous, even during the moft exceffive 
rage of the animal. Irepeated this experiment on 
two other vipers, with the very fame fuccefs. 


I was defirous of making another experiment, 


xs » ‘ ‘. 
which, to prevent its being dangerous, requires a 


great deal of precaution and addrefs on the part of 


the obferver, although after all it cannot be more 
decifive than the preceding one. This was to en- 
tirely remove the two veficles that contain the ve- 
nom. After feveral fruitlefs attempts I at length 
fucceeded, without doing mach injury tothe viper, 


and without tearing its mouth. I made an incifion 
into 
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into the fkin that covers the two veficles, and hav- 
ing feized them with pincers, cut them entirely 
out with a biftoury. Thofe who are accuftomed to 
diffect this fpecies of animals, muft fee clearly that 
this experiment is attended with more danger than 
difficulty. To fucceed in it, the neck of the viper 
muft be feized by fome one, or it muft be well tied 
to a table, in fuch a way that the creature cannot 
raife its head to bite. -Having removed the veficles, 
I had two frogs bits, foasto difcharge whatever ve- 
nom might remain in the teeth or in the extremity 
of the conduit: neither of them died. I kept this” 
viper a long time, and at different times made it 
bite both large and {mall animals, as well with warm 
blood as withcold. Neither of them died, nor had 
any other complaint than what muft have neceffarily 
been caufed by the fimple mechanical wound of . 


the tooth, Pa , 


CHA PODER 'V; 


The Venom of ithe Viper is not a Poifon io the 
| Viper itfelf. 


Very grave authouts have likewife imagined, that 
this humour, which deftroys other animals, is not 
lefs hurtful to the viper itfelf ; and this is the opi- 
nion of thofe who have written lately on the venom 
of animals. Theexamples of fcorpions and {piders 
| 4 which 
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‘4 which kill each other with the bite or fting, feemed 
to favour this opinion very firongly. We readin the 


philofophical tranfaCtions that rattle-fnakes die in 
avery few minutes, whenthey bite each other. It 
is at prefent known that this fnake is a fpecies of vi- 
per, larger than ours, and therefore they have by 
analogy drawn the fame conclufion as to the viper 
and other venomous animals. _ 

Certain Spaniards had brought from the Eaft In- 
dies three fnakes called Cobras! de capello, and one 


' only had furvived the frequent combats they had 
‘ amoneft themfelves. Doétor Mead concluded that 
| the other two died of the venom, and confequently 


that the viper’s venom ought to be likewife mortal 
to the viper itfelf. It feems to me that he ought 
rather to. have drawn a contrary conclufion, for it is 
not likely but that thevictorious fnake gerich furvi- 


3 ved, would have been fometimes bit by the two 


others; and yet we fee that it contrived to live. ~ 
*Twould have been undoubtedly much better to 
have made experiments, than to have founded an opi- 
nion fo flightly on a mere matter of faét as Mead has 
done, and ona fimple analogy drawn from cafes that 
are very rare; particularly as the fury with which 
{corpions and {piders combat and mangle each other 
does not prove that they die of the venom they have 
received. Befides, it has been obferved thatthe {pi- 


der which leaves the combat victorious, only dies. 


when it has loft fome one of its organs neceflary to 


‘Jife. As tothe rattle-fnakes, the examples we have of 


their combats are too rare and not fuficiently authen- 
ticated 
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ticated to furnifha good analogy. This could be- 
fides be never any thing more than a fimple analo- 
gy, rendered fo much the weaker by there being 
certainly a very great difference betwixt this fnake 
and our viper, whether we regard their ftructure, 
or the activity of their venom. ‘ae 

It is not ealy to provoke vipers to bite each other, 
whatever care may be previoufly taken to kindle 
them to fury. I employed the following method to. 
get the better of this repugnance. Having feized 
the neck of a viper with pincers, I kept its tailin my 
other hand to manage it with greater fafety. Iem- 
ployed an affiftant to feize a fecond one in the fame” 
way. Iheld the body of one of them to the head of 
the other, which perceiving itfelf to be clofe grafped — 
by the neck, hiffed, twifted, itfelf, and fell with 
fury on every thing that came near it. The former 
one, which it bit feveral times, was much {maller,” 
and expreffed each time, by the livelinefs of its’mo- 
tions, theviolence of whatit fuffered. I founda fuper- 
ficial wound at the part where it had been bit, moif- 
tened with blood and with the venom from the tooth. 
I enclofed it in a glafs vafe, where it continued tran- 
quil forfome minutes. © “Two hours after I found the © 
part where it had been. bit a little fwelled; this 
{welling however continued but a little time, and 
the viper, recovering its natural vivacity, crept 
along the fides of the vafe, and raifed its head with 
the fame ftrength as if it had not been bitten. © Af- 


ter twelve hours I fet 16 free, isin it appeared as 
ftrone 


- 


i 
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{trong as another one I placed with it by way of t 
comparifon. I put it again into the vafe, and on © 
the following day found it fill as lively and healthy © 
as before. At length, thirty-fix hours after, feeing no 
appearance of its having been envenomed, 1 killed 
it. I found feveral holes in the fkin at the part , 
where it had been bit; the mufcles themfelves of 
the back were very deeply pierced ; and the blows 
of the tooth had in more than one place forced it © 
through the body, and through the abdominal 
vifcera.. And laftly, the wounds were a little in- 
flamed, but there was no appearance of fweliing or } 
~ tumour. | 
Two days after I tried two very large vipers, 
which threw themfelves furioufly on the animals 
that were prefented to them. I made them bite © 
another middle fized viper, which received, from 
‘one of them two very deep wounds made with the 
teeth, from the other four. \ One of them even 
left a tooth in the wound. At every blow the vi- 
per received on its belly, all of which were directed — 
to the fame fpot, it gave violent fymptoms of pain, - 
hiffed, and nearly efcaped from the hands of the — 
~perfon that held it. I put it into a glafs vafe, in : 
which it remained for a few minutes in a ftate of in-_ 
'fenfibility : however, on afterwards placing it on the’ 
ground, it crawled about with great agility. I 
could never difcover any {welling at the part where i 
it had been bit ; the fkin had notwithftanding been 
lacerated, and the mufcles laid bare: there was no 
hemorrhage. I kept it four days in the vafe, du-_ 
: ring 
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fing which time it did not appear in the leaft difor- 
dered. The fecond day I held an animal to it, which 
it inftantly bit, and which died two hoursafter. [_ 
at length killed it and found that the blows of the 
teeth had pierced | it through and through: the 
wounds were fomewhat inflamed, ‘The fame thing 
happened to five other vipers which I had bit re- 
peatedly. Teven forced a fixth to bite itfelf at the 
tail. Neither of them died, nor appeared to be in 
the le aft difordered. 

But to prevent any one from cleats that the 
hardnefs of the fkin had kept the venom from pene- 
trating, and to introduce it with greater certainty 
into the blood, I removed a confiderable portion 
of the fkin from the backs of four vipers, and had 
them bit by feven others, from which they actually 
recetved teveral blows of the teeth ; neither of them | 
died, or became ill, and only one of them appear- 
ed to be heavy and languid, and had a abies ato 
its back. 

Again, I feiiteted another viper, by piering I it 
on the body with a pointed iron, and afterwards 
made it bite a piece of jagged glafs. The venom 
fpread from the tooth over the whole mouth, 
which the glafs had cut and made bleed. I kept it 
ftill, and waited the event. For the three firft days 
it crawled abouta little. On the fourth it was more 
lively, but did not yet make any attempt to bite, 
even when provoked. On the feventh day I opened 
its mouth, and found it entirely healed, without 
any fear. On the fame day I made it bite a fmall 
animal, which died an hour after. as 

I re- 
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I repeated this experiment on three other vipers, 


and employed the following method. From one of 
them I removed a portion of the fkin of the neck, 
from another a portion of that of the back, and 


laid bare the mufcles of the third juft above the tail. 
- J wounded each of them at the part laid bare, bend- 


ing the point of the lancet a little, to open the 
wounds the better. Into each of thefe wounds I 
introduced a fmall drop of the venom, that is to fay, 


~~ “as much as was neceflary to entirely fill it. I after- 
_,wards returned thefe vipers, each into its vafe, 


where they reinained very tranquil, and feemed te 
haye fuffered but little. Their wounds were how- 


ever inflamed, but there was no {welling. | 1 kept : 


them alive for feveral days. 

We now fee what opinion fhould be entertained of 
the analogy betwixt the venom of the viper and that 
of other animals, and may judge into Hew ereat an 

errour thofe have fallen who have believed that the 
yellow humour which flows from the tooth of the 
‘viper, and which is mortal to other creatures, is 
likewife fo to itfelf, and that the bites of thefe dan- 


-gerous animals are capable of Fie each other. - 


If analogy could have any weight in this inftance, I 
fhould be tempted to belive that, contrary to the 
opinion of Mead, the venom of the fcorpion wo 

have no ill effect on the fcorpion itfelf, and that 
there is probably no venomous animal on earth, the 
venom of which can be hurtful to thofe of its own 
{fpecies. If it be fo, it can only be in a very few 
animals,’and only in the fmalleft of them, the venom 


of 
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of which is acrid and cauftick, Tuch as bees, wafps, 
and hornet$. It may likewife be true that the feor- 
pions of Afia and Africa carry a venom that is mor- 
tal to their own fpecies, fince the venom of the Ita- 
Jian feorpion, when put on the tongue, is acrid and 
pungent. It appears to me, that the general errour 
which many obfervers, who are otherwife very exact; 
have embraced, has its fource in a deceitful experi- 
ment. It had been remarked, that when a {corpion . 
was furrounded by live coals, it was firft agitated, 
and then turned its fting towards its back, asifto 
wound itfelf. As it at length died, and was even burn- 
ed up, from its violent agitation amonegft the live. 
coals, it was fimply believed that it died from its 
venom, and from its own wounds. The experiment 
is equivocal ; it is even falfe. I have répeated it a 
thoufand times, and have never obferved that the 
feorpion ftruck itfelf with its {ting ; it died roafted 
and burned up, and not envenomed. 

It has likewife been obferved, that the freth water 

polypus, in {wallowing its prey, fometimes fwallows 
the arms or claws with which it holds it; and like’ 
wife, that when two of thefe polypuffes difpute toge- 
ther, the ftronger frequently prevails, and fwallows 
the claws of the weaker. The poly pus, however, in 
neither of thefe cafes cies; although its venom, as 
we fhall fee hereafter, is very active. The parts thus 
fwallowed, leave the ftomach foon after, entire and 
alive, without having fuffered any apparent change, 
and continue as before to ferve as claws to the 
animal. ’ 
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CHAPTER VI. 


The Venom of the Viper is not a Poifon to ewery Species 
of Animals. 


Thus far we have feen that the venom of a vi- 
per is neither a poifon to the viper itfelf, nor to 
thofe of its own fpecies ; and this fingularity led me 
to fufpeét that it might alfo be innocent to fome 
other kinds of animals. Indeed why fhould it not 
be fo, as well as to the viper ? If, in a word, it ig 
not capable of decompofing the folids, and altering — 
the fluids, of any particular living machines if it 
can neither difturb the harmony of it, nor occafion 
death ; why fhould there not be other living organi- 
zed creatures, on which it may have as little ation 2 
We know but little of the manneF 3 in which poifons, : 
in general act, but we know that there are many very 
active fubftances which produce the moft terrible 
effects on certain parts, and which notwithftanding ; 
have no effect or others. Stibiated tartar, for ex-— 
~ample, a fubftance that is. introduced without dan- 
ger into the eyes, is a very violent emetick when 
ened into the ftomach. There are perfons “— 
are thrown into convulfions by the fragrant fmell of i 
the rofe. Thefe various accidents are owing without. 
doubt to the ftructure and organization of the animal. 
machines 
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fiachine. Certain fubftances are known to be poi- 
fons to certain animals, whilft far from being hurt- 
ful to fome others, they even ferve as analiment to 
them. Such is hemlock for inftance, which deftroys 
the human fpecies, and nourithes goats. It is thus 
that the bitter almonds we eat on account of their 
flavour, kill certain birds, and dono injury to others. 
It may likewife be the cafe then,-that the venom of 
the viper may not bea poifonto all kinds of animals, 
particularly if it act like narcoticks, that. do not 
caufe death by corroding the folid parts. Corrofive 
fublimate is a poifon deftructive to all living animals, 
becaufe its mechanical action is in faét capable of 
exercifing itfelf on all the. organs of the animal 
machine.. N arcoticks, on the contrary, fo dangerous 
tomen, produce no ill effect on dogs. The differ- 
ent firucture of! the organs of animals may then be 
theoccafion, that the fame fubftance may at the fame 
time be a very active poifon to certain fpecies? of 
them ; and altogether of an indifferent nature, or an 
aliment, or even an excellent remedy, to others. — 
It ison thefe conjectures that I engaged in the iong 
-courle of experiments I am going to relate. I had 
already obferved, that of all animals, leeches are in- 
conteftibly killed with the greateft’difficulty. When 
they are cut in pieces, each portion prelerves for fe- 
veral months the motions it had before it was fepa- 
rated from the others, I conceived that an animal fo, 
tenacious of living, might well refift the venom of 
the viper, without dying or even being incommoded 
: 1) - “by 
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by it, I fixed then upon leeches, but bets I had | 
them bit, I took care on removing them from the wa= 
ter, to wipe them very dry witha piece of linen, . 
fearing that the mucofity or kind of glue that covers | 
them, and which they emit when touched, might — 
prevent the fuccefs of my experiment. I had one. 
of the largeft kind, that are called horfe leeches, — 
bit by a very ftrong viper which I had previoufly { 
thrown into a violent rage. It pierced its body, 
from which a fmall quantity of blood flowed, feveral 
times through the whole fubftance of it. I after- 
wards put the leech into water, and it continued to _ 
move as ufual. On the day following I changed 
its water, and found it very lively and fwimming — 
perfectly well in the elafs. It lived in this way for 
feveral days, and would certainly have lived much | 
longer, had I not applied it to another purpofe, 
I took a fmaller one, of that fpecies that have | 
different coloured ftripes on the back, and- that are 
employed in medicine. I had it bit by two vipers, | 
which pierced its body in feveral places. It was bit | 
the next day by a third, and the day following again 
by two others. Its fkin was full of holes, from. 
which a vifcous and black matter flowed, on pref- i 
fing with the fingers. Notwithftanding this it con 
tinued to live, and move about in the water. Laftly, 
1 had many other leeches of both kinds bit in the 
fame way, at fome times in the head, at others i in 
the body, a and neither of them died of the venom. 
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' I did not ftop here, but fearing that the venom 
might have been enveloped and deadened by the 
glutinous humour of the leeches, which oozes out 
in greater abundance the moment the tooth of the 
viper has pierced the fkin, I made deep wounds in 
. feveral with a biftoury and with {ciffars, and poured 
into them large drops of the venom. I introduced 
into the bodies of others, bits of tow moiftened 
with the venom, and pafled quite through, and this 
method, which I had always found mortal when 
tried on other animais,.was quite without effect on 
this occafion, fince neither of the leeches died. 1 
. preferved for feveral months, in glaffes filled with 
water, parts of leeches quite. alive. Each of thefe 
pieces.preferved the motions there, that it poflef- 
fed when united with the other part-of the body. 
I had feveral of thefe bit by vipers, and made 
notches in others, paffing into then bits of tow 
fteeped in the venom: neither of them. died. 
They preferved all their motions, and did not feem 
at all incommoded. The leech then has the pro- 
perty of refifting the venom of the viper, which 
is quite innocent to it. 

I afterwards wifhed to try what would be the 
effect of the venom of the viper, on fnails and flugs. 
I procured the largeft of them, and of different 
kinds. Ihad fome of them bit in feveral parts. of 
the body, and by feveral vipers. I likewife made 
incifions, into which I introduced, the venom, 
taking good care before hand to wipe off the elu- 
tinous matter that covers them, that the poifon 
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might penetrate the readier. Ont of twenty- fever 
flugs and fnails on which I made thefe experiments, 
one flug only died, twenty hours after it had been 
bit. Icould not even fucceed in, killing them with 
the envenomed bit of tow introduced into their 
bodies. The greater part of them covered them+. 
{elves with their- vifcous flaver on being bit. 

In the country about Pifa a {nake is found, which 
the peafants call afpick, and which they reprefent 
as more venomous than the viper. This creature 
has fome exteriour refemblance to the viper, but 
has neither the canine teeth, the fheath, nor the 
veficle or refervoir of the venom; and the ex- 
periments | have made, have convinced me that it 
is an animal in no way. dangerous. The {nake with 
two heads that was brought to Redi, and of which he 
gives a defcription at the beginning of his obferva- 
tions oa living animals that are found in living animals, 
was of this fpecies. ‘That of Redi was fingular 
however in having two heads. I wifhed in the firft 
place to be certain whether the venom of the vi- 
per is mortal to tig kind of fnakes, and had one 
of them bit twice in the tail by a large viper. 
Two days after, I had it bit by two others in the 
back, from which.a little blood flowed, and after 
two days more held three other vipers to it, which. 
gave it feven or eight blows on the neck with their 
teeth. It was rendered a little torpid by them, and 
was flower in its motions, but on examining it two ~ 
days after 4 found it alive, and on putting it to the. 
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Wound it crawled along and feemed in: perfect 


health. 


The venom of the viper has no silares action on 


anothet larger fnake, which in Tufcany is particu- 
larly diftinguifhed by that name; this is the adder. 
I had feveral of them bit on the back, tail; neck, 
and belly ; to fome of them I have even held three 
vipers at a time: neither of them died. They 


did not even feem furprized at ic 


they benumbed. I at length employed the enve- 


nomed tow, forcing it into wounds I purpofely 
made. In fome of them I even removed the fkin 
at particular parts, to convey the venom the better 
to the blood. All thefe attempts were without 
effect. It feems certain then that the venom of the 
viper is inno way either mortal or dangerous to 
this {pecies of fnakes. , It is mot alone then on ani- 
mals of the worm clafs that the venom of the vi- 
per is deftitute of action; there are others again, 
the organization of which is more compofed, and 
which havea heart and many wifcera, and are not- 
withftanding out of the reach of its fatal influ- 
ence. al 


Thave found another Giake called paieg the 
orvai of the French, which likewife refifts the bite 
of the viper. I have frequently made experiments 
on thefe {nakes, and have had them bit by feveral 
Vipers at a time, and in different parts of the body. 
This creature, naturally fluegifh, did not feem in- 
commoded by the venom, even when I introduced 


it into its body by the means of incifions. 
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Thefe three fnakes, the afpick, the edéilta; and 


adder, are not venomous, fo that one incurs no 


“rifk, even when they bite fo as to draw: blood ; 


they have no canaliculated teeth, no fheath fuch 


sin eit wat ake 


as that which covers the teeth of the viper, nor a_ 
refervoir for venom; ina word, they are creatures 


perfectly innocent, as I have affured iy by many 
experiments. 

I had two turtles bit by a very mo viper, ren- 
dered furious, in the hind feet where the fkin is the 
leaft hard. I Kept them alive for more than ten days, 
during which time they did not appear to fuffer, 


and walked as ufual. I had another bit, feveral | 


times in the neck, and as a clear proof that the 
teeth of the viper penetrated through the rough 


ikin, one of them was left in that had forced its | 


way into the vertebr@. On the day following, I 
had it bit in the neck by another viper, and by a 


third in the fore feet. Latftly, on the third day it 


was again bit by two vipers in the neck and hind 


feet. It not only “furviv ed, but did not feem to — 


have fuffered the fmalle ft inconvenience. One 
would have faid o “the contrary, that it was 
become more fenfible and active. 

I had five others bit in the breaft and belly 
by eight vipers, after removing the inferiour thell, 
and laying the ficth bare. Neither of them died. 


They were even living four days after, which is 
ufually the cafe with thofe that have been deprived | 


of the lower fhell only. In others I made deep 


wounds in the feet, and even remove ed the fkin in © 
fome 
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' fome of them to introduce the poifon the better, 
_ At length’I forced into the wounds, large bits of 
tow foaked in the venom, Neither of them died 
nor had the fmalleft ailment. 

I do not believe however that turtlesare abfolutely 
beyond the reach of theeffects of the venom. One of 
them died, after it had been bit by eighteen vipers. 
The blood oozed from the wounds thefe animals 
had made, in every part of its body. A third died 
twelve hours after it had. been bit inthe neck by 
three vipers only ; and athird again in the {pace of 
twenty-four hours, notwithftanding it had been 
fimply bit in the feet by two large vipers. ~ It ap- 
pears then that this venom does but rarely pene- 
trate and diffufe itfelf in the bodies of turtles, and 
that its action there is much flower and weaker 
than in the other animals with cold blood. Thefe 
Jaft in general, die from the effects of this poifon, 
at leaft all thofe I have had bit, not even excepting 
eels, which however die later, and not till the end 
of eighteen or twenty heurs. The other kinds of 
fifh are likewife killed by the venom of the viper. 
And laftly, the fmaller Wards {carcely furvive its 
bite for a few minutes. 

Animals with warm blood are univerfally killed 
by this poifon; I have at leaft never met with any 
one that furvived its action. A fmall gofs hawk 
died in lefs than three minutes. In a few feconds 
it began to open its beak, as if it felt a difficulty 
of refpiration, and had an inclination to vomit. A 
few inftants after it fell on its breaft, and could not 
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eo recover its feet. Tc at length died with all 
the fymptoms of an extreme debility. Ihave ge- 
nerally obferved that animals with warm blood, and 
the action of the heart of which is very lively, die 


much fooner than the others. 


_ There are feveral kinds of animals, very diftin& 


from each other, to which the venom of the viper 
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is not a poifon; or if it be fo, it is but very rarely, — 


and that with the leaft poffible energy. There are 


‘perhaps many others we are ignorant of, that refift 


its action. I have myfelf found feveral of the fpecies 


of infeéts and worms to which this venom is not 


hurtful. I fhall perhaps fpeak more fully of them 


-in another work, in which I fhall treat of the reme- 
_dies againft the bite of the viper. me 


All thefe particulars ought to render the philo- 
fopher who ftudies nature very circumfpect, unlefs 
he wifhes to bewilder himfelf at every ftep; they 
likewife fhow us how little truft is to be repofed in 
the fimple analogy that may be found betwixt dif- 


_ ferent animals, cither as it regards life, or the eco- 


nomy of their motions. Nature does not fuffer 


. ° e ‘* 
herfelf to be devined. Ex eriment alone, in the 


hands of an attentive’ and difcerning obferver, can 
fnatch from her her fecrets. 
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The Venom of the Viper is not Acid. 


TN a fimall publication of Mead on poifons, printed 
in'1739, with the falfe indication of Amfterdam 
and Naples, the venom of the viper is faid to be 
acid, and to change the blue colour of the turne- 
fol to red ; of the truth of which he fays he is con- 
vinced by his own experience. T'o be certain of 
this, I received the yenom of a viper I had jufk 
killed, on a bit of glafs, forcing it immediately from 
the point of the tooth, by a gentle compreflure of 
the palate. I afterwards poured this venom on-a 
bit of blue paper, which foaked it up, but inftead 
of becoming red, turned a little yellow, and pre- 
Mferved this appearance even after it was dry. Iv 
appeared extraordinary to me that fo learned a 
man as Mead fhould have been deceived in fo eafy 
an experiment. I therefore took a greater quan-. 
tity of venom, with which I rubbed feveral pieces 
of blue paper, and that nothing might be neglected, 
varied the experiment a hundred different ways, 
At times, to have the venom the purer, I took it 
immediately from the tooth, before it had touched 
the other parts of the mouth; and at others again, 
either forced a bit ef cotton into the mouth of 4 

. living 
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‘living viper at the moment of its biting, or introdu- 


ced it into that of a dead one filled with the venom. 
‘Tdiluted a quantity of venom in water, and wet 
blue paper with it. I tried to find whether the 
mixture of the venom with the other humours of 
the animal, had not deceived Mead as to the co- 
- Jour, and varied my experiments for that purpofe 
Gnfinitely, but in vain. I could never turn the 
paper red. It fimply took the yellowith tinge found 
in the venom itfelf. Mead likewife maintains, 
that he has feen the mixture of this liquor with 
violets become fomewhat red: I have tried this, 
Hut the event has not been the fame. When the 
Venom is ina greater proportion than the firop, the 
mixture does indeed become a little yellow, but 
never becomes red. I increafed, I diminithed the 
quantity of the venom; I have taken it pure, and 
again have em ployed it mixed with the foam of the 
viper: I could never perceive any thing befides a 
flight yellow tinge, and all my experiments have 
only, ferved to confirm me in the opinion that 
the venom of the viper neither changes red the 
firop of violets, nor the dye of the turnefol (a), 

In the fame work on poifons, Mead maintains 
that the venom of the wiper is a true acid, and that 
it effervefces with alkaline fubftances, In confe- 
quence of this I took feveral fluid alkalies, fuch 


(a) Dostor James 1s likewife of opinion that the venom of the 
viper is acid, becaufe, according to him, it changes the dye of 
the turnefol and firop of violets red, as other acids do. 
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“as the fpirit of hartfhorn, and oil of tartar per de~ 
liquium, with which I mixed different quantities 
of the venom, always pure and unmixed with‘ the 
other Hquors of the mouth. 1 never could ob- 
ferve the {mallctt motion nor the. leaf effervef- 
cence, at the moment of their union. “It was in 
vain that I had recourfe to a microfcope, I could 
never obferve the fmalleft air-bubble difengage ir- 
felf ; the colour remained the fame, and I met with 
nothing that gave me the fmalleft fufpicion of the 
exiftence of an acid in the venom. It muft not 
be thought that the rapidity of the effervefcence 
prevented my feeing it, fince the drop of venom 
was fo flow in uniting itfelf to the alkalies, that it 
was eafy to follow it with the microfcope, and to 
feize the precife moment of their perfect union. | 


arn AP Pa a VETTE: 
The Venom of the Viper is not Alkaline. 


As authours are to be found who pretend that: 
the venom of the viper is alkaline, and not acid, 
- and as it is principally on the activity and fudden- 
nefs of its effects that they have founded this their 
hypothefis, I thought it advifable to confult ex- 
periment thereupon. I took then different acid 


liquors, 
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liquors, fuch as vinegar, f virit of falt, fpirit of 
i {pirit of vitriol, and laftly, feveral acid falts 
extracted from plants. 1 united with all thefe acids 
a larger or {maller proportion of the venom, but 
could perceiye no other’ than a yellow colour, 
metic appeared whenever the quantity of venom 
xceeded that of the acid. 1 armed myfelf with 

a good microfcope, and never found either ef- 
fervefcence, motion, or air bubble, to refult from 
this mixture. I tried it afrefh with firop of vio- 
lets, but it did not turn it green, as alkaline fub-— 


~ 


a ufually do. 
t is equally without foundation then that natu- 
a“ pretend that the venom of the viper is acid 
alkaline ; and it is ftill with lefs reafon that they 
have contrived to explain by thefe hypothefes, the 
pernicious. effects of this poifon. Their irrational 
theories are completely belied by experiment, the 
only guide to thofe who enter into the fearch of 
phyfical truths. It muft however be acknow- 
edged, that Dr. Mead has corrected many errours 
as to facts, in a new edition of his work on poi- 
fons, printed, in Paris in 1751, which has reached 
me tod late. He there retraéts what he had advan- 
ced on the acid quality of the venom of the viper. 
He confefles that the experiments made with the 
turnefol and. firop of violets are falfe, and that the 
venom neither effervefces with acids nor alkalies, 
This avowal prevents me from endeavouring to 


account for the contradiction betwixt his experi- 
ments 
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Tents and mine, and from pointing out what ne 
have occafioned his errour. 
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No Salts are difcovered in the Venom of the Viper. 


Tuus have I the fatisfattion of being the firfk 
to confirm, by experiments more numerous and. 

more diverfified than his, the truths which Mead 
has difcovered, and which no one that I know of 

has bufied himfelf about fince him. This con- 
formity fixes in an unvariable way the certainty of. 
my obfervations. 

In the courfe of my refearches I have examined 
with the moft fcrupulous nicety into the exiftence 
of that pungent and cauftick falt, which Mead. 
himfelf in his laft work, and all the obfervers. 

after him, fay they have feen in the venom of the 
viper (a). f | 

Mead regards it as a neutral falt. He pretends 
that he has feen it floating in the ftill liquid ve- 
nom, and deicribes it as formed of very fharp 


a 


(a) James maintains with Mead that he has. feen thefe 
faits, although in a fmall quantity, in the diluted venom. They 
both fay, that the net-work itforms i in drying, is entirely com- 
pofed of fmall cryftals, 


hile points. 
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points. But what was my furprize when on éxas 
mining the venom with a microfcope, I could ne- 
ver difcover this collection of faline cryftals which 
the learned Englifhman believed he invariably 
faw! I even employed, but ineffe€tually, the — 
very ftrong ‘lens’ made in England. I could find — 
nothing throughout befides a yellowifh and vil- 
%ous humour, without any determinate fhape, with- 
out diflin€t floating corpufcles or particles, aiid 
alike in all its mafs, as an oil of any kind appears 
when viewed with a microfcope. The venom I 
employed was pure and taken from the tooth alone. 
Tvaried this experiment.an hundred different ways, 
and even had recourfe to the folar microfcope ; I 
i length fatisfied myfelf that there are in reality no 
falts’; in the venom, and that Mead muft have been 
impofed upon by fome particular circumftance. 
J then recolleéted that I had formerly feen with 
“a microfcope, certain tranfparent bodies which 
floated on the human faliva, and which might 
eafily have been taken for falts. Indeed any one 
who is not very converfant in the ufe of the micro- 
-feope, and who is not well acquainted from habit 
with the fhape of the different falts that are found 
in liquors, particularly whilft they are drying, 
would eafily perfuade himfelf that the fmall dia- 
phanous particles which float on the faliva, are 
abfolutely of a faline nature. They are however 
too light, too large, and not fufficiently tranfpa- 
rent, to be really falts. They vary both in fize and 
fhape. The direction of thefe fmall bodies is ra- 
| ther 
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' ther crooked than ftraight; they have hollows and © 
_ folds on their furface ; and laftly, they become fhri-. a 
velled and obtufe in proportion as the faliva dries. 
‘Thus are they to the eyes of a practifed obferver, 
nothing more than fmall pellicles or light; plaited, 
membranes, and as it were the relick§ of almoft 
digefted aliments. In reality, they difappear on si 
wathing the mouth well, and I have obfervedon 
touching them with a fine and. fharp needle, that 
they lengthen or fhrivel up like fmall bits of fkins 
I have met with {mall floating bodies fimilar to 
_ thofe that are found in the human faliva and in that 
of animals, with the affiftance of a microfcope, in” 
the falivary humour of the viper. I have likewifé 
deen fome of them floating in a drop of venom I had ~ 
caught on a fmall filver {patula, put into the mouth 
of a viper, the palate of which was ftrongly com- 
prefled. Ithen conceived how Mead was led into 
‘this errour. He certainly tuok the venom from the 
mouth of the animal,-and not in the way I did, im- 
mediately from the tooth; and regarded the {mall 
bodies which proceeded alone from the faliva, as 
belonging to the venom? 3 
It is likewife true that fiviall Bodies ot globules, - 
fomewhat yellow and tranfparent, are often found 
in the venom of the viper whilft yet fluid; This 
never happens but when a ftrong compreffion is 
made on the palate of velicle, at which time,’ far 
from being pure, the venom flows mixed with other 
corpufcles fupplied by the réfervoir. 
Ber Sells Tyis By An 
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In Mead’s! works we likewife find an obfervation, - 


_ which is repeated in the Paris Edition, and which 


appears to eftablith the exiftence of thefe falts in a’ 
clear and evident way. He fays, that in examining 
with a microfcope the venom of the viper put on a 
bit of glafs, the faline particles, in proportion as it 


. aries, are feen to form themfelves into very fine and 
- fharp chryftals, refembling a very fine fpider’s web ; 


* 


_ bled the, net-work Mead has defcribed. Their regu-_ 


and that thefe tranfparent chryftals or needles con- 
tinue perfect for feveral months, fo ftrong and firm 
are they, notwithftanding their fmallnefs. _ 

I took then a drop of the viper’s venom, perfeet- ' 
“ly pure and free from any mixture with the other li- 
quors of the mouth. I dried iton apiece of glafs, 
and viewed it with a microfcope. What was my~ 
furprife on obferving, inftead of the drop, a heap of 
different tranfparent bodies, of an equal furface, and - 


_ difpofed with great fymmetry and regularity ! their 


fhape was in general quadrilateral or triangular, and 
their points very fharp, fo that they ftrongly refem-_ 


larity and tranfparency might at firft fight very eafily 
caufe them to be taken for falts, but they were too 
large, and arranged with too much order, not to 
make one miftruft this appearance. ‘What at length : 
fixed me in the perfuafion that they were not chryftals 
was, that I did not fee any of them in clufters, \as® 
they are found in other falts; they were all difting, 
and placed at equal diftances from each other. | 
Perfons who are accuftomed to view the falts of 
ether fluids, muft perceive the weight of thefe laft” | 

proofs. 
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proofs. T now fufpected that the venom had {plit 
and cracked in different places in drying, and that 
‘this had occafioned its being thus divided: on the 
glafs, as happens to feveral fubftances, which when 
they dry, f{plit in this way into thoufands of frag- 
ments, cither pretty regularly fquared, or in a trie 
angular form, and all at equal diftances. If thefe 
cracks are throughout of the fame fize, it is owing 
to the fame caufe, that is to fay, evaporation, acting | 
at the fame time and with fame the force on the 
whole furface; it is from this that it reprefents a 
Kind of net-work with different methes, exactly. like 
the web of a fpider. 4 
Laftly, tomake myfelf ftill more certain that thefe ji 
‘were not falts, but rather fo many feales and bro- 
ken pieces of the dried venom, I fell upon a new 
experiment which I thought a decifive one. I dried 
a few drops of the venom, ina very pure ftate, in 
a {mall concave glafs; I then examined them with 
‘a microfcope, and found them as ufual, full of {mall 
crevices, reprefenting a fpider’s web. It was how- 
ever very clear that thefe chinks, towards the bot- 
fom of the glafs, were larger in proportion as the 
dried humour had a greater thicknefS. Thefe ‘pre- 
tended {alts were no other than the fragments of 
Venom feparated and dried on the glafs. Thofe | : 
that were the thickeft had little or no tranfparency. 
They were of a yellow colour, like the venom it(elf 
in a fluid ftate, They are fimply caufed then by the 
parts of the venom retreating from each other dur- 
Bis. Bia wet ing: 
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ing the evaporation; and this is even vilible: to the 
‘eye, without the affiftance of a microfcopé: 

But to remove all doubt and fufpicion on a mat- 
ter fo important and fo generally adopted, and on 
which Mead has in fhort founded his hypothefis of 
the action of the venom carried into the blood of 
animals, Imade another experiment, which abfe- 
tutely proves the nonexiftence of this pretended fa- 
‘line net-work. I put a drop of venom ona flat and 
fmooth glafs, and followed it very attentively with 
the microfcope during the whole time of its dry- 
ing: nothing occurred however fimilar to what hap- 

pens to falts diffolved in water. The faline particles 
_ during the progrefs of the evaporation colle& toge- 
ther and approach towards the centre from the cits 
cumference, forming at firft very {mall chryftals, . 
which encreafe in bulk, from the addition of faline ~ 
particles of the fame nature which unite with them: 
Here, on the contrary, 1 found nothing befidesa hu- 
mour.which, in proportionas it dries, cracks and 
prefents furrows, that form the quadrilateral and — 
triangular fragments have mentioned. Thefe cres 
vices, which are like the fpaces betwixt the threads . 
of anet, appear at firft at the circumference, and — 
proceed gradually towards the centre in proportion 
as the deficcation advances. But the quadrilateral 4 
and triangular fragments that fill the fpaces betwixt — 
the crevices, and reprefent mefhes, do not encreafe — § 
_ here as the faline particles do ina diffolution of falt 
during the progrefs of the evaporation. I repeated _ 
this feveral times with a fingular pleafure. I mixed — 
the 
‘ 
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the venom with a few drops of very pure {pring wa- 
ter, which I left to evaporate, and obferved it pa- 
tiently with a microfcope, hoping in this way to dif- 
cover any falts it might contain, but I was not fo 
fortunate : no better method can however be fallen 
upon for this purpofe. : yore 

Two celebrated Profeflors of the Univerfity of 
Pifa, Meffieurs Perelli and Lampredi, were 
witneffes to my experiments. They very glad- 
ly honoured me with their prefence, and cone 
ftantly affifted me, particularly when I made my 
refearches on the falts of the venom of the viper. 
They both agree that whatever reafon they might 
have previoufly had to fufpect their exiftence, my 
experiments, joined toa little reflection, have been. 
more than fuflicient to deftroy the very thadow of a 
fufpicion. 

It muft likewife be remarked, that the clefts 
which form when a large drop of the venom is eva- 
porated, are much larger than when the drop is 
i{mall, or when it is diffolyed in water, or very much 
fpread on the glafs; thefe large clefts are difpofed 
like rays that proceed to an union with each other, 
towards the centre of the dried venom. The fpace 
betwixt thefe rays is likewife diffeéted by other 

‘taanfverfe rays, which become clofer in proportion 
as they approach the centre, and form the above- 
Mentioned figures, befides many other very irregu- 
lar ones. Thefe tranfverfe clefts are finaller at the 
circumference, are at greater or lefs diftances from 
, €ach other, and are bent into fegments of a circle. 
a | a ae When 
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When the venom of the viper is viewed with 4 
microfcope, very {mall and tranfparent particles of | 
ipots are likewife fometimes obferved in it, which 
are the laft to dry. 

Thus have I fully fatisfied myfelf of the nonex- 
iftence of thofe falts which phyficians and natura- 
lifts have hitherto admitted with fo much. confi- 
dence. I have feen the theories founded on this» 
principle, to explain the ation of the viper’s ve- 
nom, fall and vanith before experiment, which 
proves that no falt, either acid, pking or REVESTS 
exifts in this humour, 
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he Venom of the Viper has ne determinate Tafle, and 
- when put on the Toague canfes no Inflammation, 


From the tehimony 5 Redi, the venom ae a+ 
viper was at firft thought to be infipid, and fomes — 
what fimilar in tafte to the oil of fweet almonds, 

We however find in no part of his works that he ex- 
perienced this himfelf. He feems on the contrary to. 
have trufted in this ref pect to a certain Jacques,a vi- 
per-catcher, who was venturous enough to tafte this ia 
dangerous liquor. . He boafted that he could fwal- — 
low a whole {poonful of it, and Redi tdils us that 4 

he has been feen to take it feveral times, _ me 


a 
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. Mead, on the other hand, affures us that he has 
tafied it himfelf, that he has made others tafte it, 
, and that it is acrid and pungent; he days that it 
Aeaves a fenfation of burning on the tongue for feve- 
ral hours, notwithftanding it is diluted with warm 
water.. He adds, that a pain and {welling of the 
tongue foon rewarded the temerity of him who tafted 
at pure, Thefe contradictions reduced me to the 
philofophical neceflity of tafting the venom myfelf. 
{ did fo, but not without repugnance; and ‘as the 
celebrated Morgagni obferves in his excellent letter 
on poifons (a), I fhall advife no one to try it in the 
gaiety of his heart, left he fhould happen at the 
time to have fome excoriation on the tongue, which 
is a circumftance not always eafy to determine. 
Here howeyer a point was to be fettled which has 
divided the opinions of the moft modern and moft 
‘reputed z authours. 
_ I put. drop of the venom then on a bit of glafs, 
and diluted it with ten or twelve drops of water; I 
touched the tip of my tongue very flightly with it, 
and immediately felt a fenfation as it were of cold 
and infipidity.' I waited a little, in expectation of 
that burning fenfation, which acid and cauftick 
liquors. occafion, and at length withdrawing my 
tongue, pafied it acrofs my lips, gums, and pa- 
late, that I might better come at the favour of the 
venom : notwithftanding this! could find no tafe in 
it, except that of a very infipid liquor. I then took 
all the venom I could exprefs from a viper, and. 


(4) De fedib. et caufis iisbt: Epift. 49. 
Bae | yen- 


-. ft, and reducing it to powder, As I could meet wit 
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ventured to put itin a pure ftate on my tongue, the 
point of which 1 rubbed well with it, as” the mof 
fenfible part ; I likewife rubbed my lips with it 
T found a degree of confiftence and vifcofity in 4 
but nothing acrid, pungent, or burning ; in a word, 
it had no determinate tafte.” It is however. not fo | 
infipid as pure {pring water. There is pie 
in it that refemmbles the almoft infenfible favour o 
the freth fat of animals, with a very flight <4 
which one can fcarcely diftinguith, but which woul 
be -pretty like that of the viper’s fat, if this tall? 
was not ftronger. and more naufeous, — 


I found no greater tafte nor fmell in it omdrying 
no naturalift bold enough to make the fame we ; 
and asa fupport to my opinion, I gave it to my fer~ 
vant, anative of Tirol, named Jacques Benvenuti, 
to tafte, This man, as intrepid as the one Red 
fpeaks of in fuch terms of admiration, {fwallowed i 
repeatedly at different times, at fome times vay 
and at others diluted in water, varying the quantity H 
and never perceived it to fwell or burn either the: 
tohgue or the mouth, He faid however that when 
he took it pure and ina large quantity, the fenfa< 
tion he felt was very different from that excited by 
gil of (weet almonds, pure water, or either acid o 
tharp fubfiances : but-he could not tell i in what thi: 
difference confifted. A fenfation fonretinies cons 
tinued'an the tongue forfeveral hours, not of pain ; 
‘but ashe defcribed it, fuch as is felt on takin 

| fomed 
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fomething aftringent.. His obfervation was juft, for 
I myfelf have experienced this difagreeable kind of 
fenfation, which frequently continued for five or fix 
hours, in the partsof my mouth where the poifon 
had remained a long time. Itfit is taken in a {mall 
quantity and mixed with water, it leaves no fenfa- 
tion on the tongue; and this fpecies of diforder. in 
‘the mouth is not feltthe inftant the venom is tafted, 
nor immediately after, but only at the end of a cer- 
tain time, and it is likewife neceflary that the ve- 
nom be kept along time in the mouth, | I have re- 
peated thefe trials more than an hundred times, and 


‘have never had my tongue either fwelled, inflamed, 


er painful. What is fill more, the venom when— 
even applied to the eyes, caufes neither pain nor in- 


flammation, J] have laid fome of it feveral times on 
‘the ttinica conjunctiva of different animals, fuch 


as dormice, cats, and dogs, and neither tumour nor 


inflammation has ever fupervenedin this part, which 
‘is otherwife fo fenfible to the impreffion of fub- 


ftances, frequently thofe that are the moft innocent, 
T have even introduced it into the nofes of thefe 
animals, without their ever betraying any fign of 
fuffering the fmalleft 1 inconvenience from it, 
—Itis certain then that the venom of the viper is 
jn no way fimilar to caufticks, and that it is not 
acrid and hot like that of the bee or fcorpion, 
Scarcely hadI putan atom of the venom of the bee_ 
en my tongue, either pure or mixed with a little wa- 
ter, than it ftung and burned with as much vio- 
lenge. 
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lence as if I had applied the ftrongeft caufticks 
that chemiftry affords. The venom of the wafp and. 
that of the hornet are not lefs acrid and pungent 


than the bee’s, and the pain that each of them ex- 
cites laftsa long time. I took it fometimes. frony 


the fting, and fometimes from the {mall veficle 


that ferves as a refervoir to it, and found it in both. 
eales alike, and invariably productive of the fame. 


pain. It ftill preferves its ftrength and caufticity | 


after having been dried, and kept for feveral days. 


‘It is the fame with the venom of the fcorpion 5 
the white and vifcous humour it throws out by its 
fling when it darts it, caufes a fenfation on the 
tongue fimilar to that occafioned by the venom of 
the viper, but much weaker. — It ison this account 
that the fling of the bee) is more painful than that 
of our fcorpions. » Probably the venom of thofe. of 


‘Africais exceedingly eauftick, fince it kills animalg “ 


in a very fhort. {pace of time. veal sessed 


so 


I afterwards made a trial of the viper’ s venom Om 
other animals, which,, although they are not, like 


+ He 


man, gifted, with {peech, are not backward. in ma> | 
nifefting by figns, the pleafure or difguit they feel 


on eating any thing. I put.then a drop of the 


Viper’s-venom into, the mouth of a dog ;, the crea- 


ture fwallowed it with avidity, licked its lips. fora 
long time, as.if it had met with fomething agree-_ 


able to its,tafte.. I then fleeped a bit of crum of 
bread in the venoin, to fucha degree that it became 
.quite'yellow, and gave itto the fame dog, at/a time 


wins it had already fed fo plentifully as to refute 
faod » 


at 
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food. It fmelt to it, and inftantly devoured it, mae 
nifefting the ftrongeft defire for more: in a word, 
every time a drop of venom approached its lips, it 
licked it up with the greateft fatisfaction. 

Every body knows that dogs, like children, are 
fworn enemies to whatever is bitter and acrid, and 
that they are paffionately fond of whatever is {weet 
and unctuous. Hence we muft conclude, that if the 
dog found the venom agreeable, it was undoubt~ 
edly owing to its fweetnefs.. Thus is it abfolutely 
falfe andimaginary, that it isacrid and fiery ; as it 
alfo is that the tongue, on taking it, {wells, in- 
flames, and becomes painful. | 

Mead had an ideathatthe venom of the viper, when | 
applied to the wounds of a living animal, caufed a 
very painful fenfation : a natural conception to thofe 
who believe like him, that it abounds in falts, which 
render it hot and cauftick. He endeavours to efta- 
blith. his opinion on an experiment he made on.a 
dog. This animal did not feem very fenfible of the 
pain occafioned by piercing the noftrils with a 
crooked grooved needle ; but when the venom en- 
tered the wound, it howled and became furious. I 
made the very fame experiment on a young dog, and 
it appeared infenfible to the entrance of the drop of 
“venom into the wound. I muft acknowledge how- 
ever that I have feen a cat fhake itfelf and become 
more agitated, at the moment the venom was forced: 
into the lips of a wound that had been made ‘in its 
nofe.’ But this experiment is always liable to er- 
your, fince the needle not only remains in the 

| | wound, 
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wound, but hie motion of the animal is fill anoz 
ther caufe of its being more agitated there, and off 
its being forced ftill deeper, and caufing a greater. 
Jaceration of the parts. ‘Vhisis doubtlefs fufficient 
to renew the pain, and even to wound the nerves 

‘that efcaped the firft introduétion of the needle: 

I have often poured the venom into incifions 
made with a lancet, and could at no one time-aflure 
myfelf to a certainty, that the introduétion of it was 
productive ef ‘pain; although it fometimes hap- 
pened that I was ‘pretty much convinced to the 
contrary. 3 

But were it well proved that the venom of the 
viper caufes pain, does it follow that we can draw 
an indubitable conclufion that it abounds with falts, 
or that itds acrid and cauftick ? As if we had not 
examples of a juice which, though infipid to the 
tafte, brings on violent pain when applied to a 
wound. I have myfelf known ‘people, who: having 
been bit by a viper, have notwithftanding felt but a 
very flight pain, fuch as might very well have 
been caufed by the imple blow of the tooth, | We 
have a dexterous viper-catcher. at Pifa, named 
Bongi, who having one day been bit in the finger, | 
did not perceive it till he faw the blood: flow, a | 
proof that he did not feel any pain. ‘His: father roof 
lates afimilar circumftance ; he likewife had been 
bit in the finger, and compares the pain it occas 
fioned to the bite of a fly, However they both in © 
the conclufion became very ilLof their wounds, a 
clear demonitration of the venom having found its” 

way 
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way into the blood. Iam well perfuaded then from 
experience, that the venom of the Viper is neither 
acrid nor burning (a), and that it does not contain 
thofe falts which fo many writers have imagined, 
either for the purpofe of explaining its mode of ac- 
tion on the blood, or becaufe they have been imper= 
fect in their obfervations. 


OHAPTER XL 
Properties of the Venom of the Viper. 


‘THe deadly humour furnifhed' by the viper, 
which I have neither found to be acid, alkaline, nor 
eauftick, fubfides inftantly on being thrown into» 
water, like certain heavy oils drawn from vegeta- 
bles. In this fituation the parts of it preferve their 
vifcofity and natural union, and remain in that flate 
for fothe time, without changing either their primi- 
_ tive colour, or their tranfparency. ‘This poifon then 
is heavier than water, and differs in that refpect— 
from common oils, from the fat of animals, and 
‘from that of the viper itfelf, all of which float on 
water. ils and other liquids that are heavier than 
water, fhould be at leaft fufpected, and are indeed 
often found, to be very violent poifons. Without 
mentioning the oils of the common and cherry. lau- 

(a) The modification. this- expreflion AS of, will be 
fhown.in the fequel, 


rch, 
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rel, the red oil of bitter almonds by diftillation To 
a poifon. | : 
My next enquiry has been to know whether the ve- — 
nom of the viper is inflammable, that is to fay, whe- _ 
ther the phlogiftick principle it contains is capable — 
of taking fire. Ihave thrown it on burning coals. : 
Ihave fteeped a piece of paper and a bit of wood in — 
it, and I have colleéted it in fmall drops on the — 
point of a needle: it has never taken fire, and : 
have not found it to be more inflammable than the — 


_ other fluids of animals. 


This obfervation holds eood as to Hie venom of 
the bee, and thofe of the wafp, hornet, afd fcor- 
pion, which fo far refemble that of the viper. They 

all confume and dry in the: ‘fire, without Kindling — 
into a flame. i Bedi, 

If a pure and frefh drop fk the viper’s venom is : 
applied to the mouth, it is found to poffefs a cer- 
tain vifcofity ; but when itis dried in large drops 
on abit of glafs, it has the appearance of a tranfpa- 
rent and yellowjelly: it then, like pitch, adheres 
fo ftrongly to the teeth, that it is with prac aes de- 
a from them. 


af ey ee PHO SOON, 3 


CHAP TER XIL, 


Peciliarities of the Venom of the Vier, and that of 
other isis io Animals. 


é 


TT has been feen that, contrary to the opinion of 
Redi, the venom of the viper flows from the hole 
at the point of the tooth, and that it enters by the 
hole fituated at its bafis. According to this difpo- | 
fition one would be tempted to believe, that thefe » 
teeth have been formed for the exprefs purpofe of 
killing, fo much does the fmall hole at the point 
- feem calculated to convey the venom into the blood 
_ of the animal bitten. But I do not here pretend to 
recur to final caufes, and am very far from think- 
ing that all this fingular mechanifm in the viper, 
has been expreisly made for the deftruction of 
other living creatures. The venomous liquor with 
which it is provided is perhaps neceffary to its di- 
eeftion, and I fhall fhow that it fingularly difpofes 
the flefh on which the viper feeds, to a {peedy pu- 
_ trefa¢tion; a degree of change ’tis neceflary for it 
) to undergo for the purpofe of being well digefted. 
However, by an unlucky but neceflary mechanifm, 
the fame tooth at once conveys the poifon into the 
animal the viper bites, and into the aliments it 
feeds on. Who knows but that the depriving it 
of this venomous humour would expofe it to accie 
| | dents 


_) Pretend that our faliva has been fupplied us for 


- 
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dents fimilar to thofe that happen td other animals, 
from a defect or depravity of fomé one of their 


digeftive juices ? 

If it were true, for example, that the human {a= 
liva, as has been believed,’is a poifon to certain 
kinds of animals, and a philofopher in this. num- 
ber, reflecting and reafoning on its nature, fhould 
obferve that this faliva is one of the principal 


juices that concur to our digeftion, would this rea- : 
foning animal be miftlaken ? Would it not, om 


the other hand, have divined nature ? But if, on 


the contrary, one of thefe fpecies’ of animals fhould 3 


the purpofe of poifoning them, fince it actually 


does deftroy them, would it not be fallen into a 


very abfurd errour? See however where thofe ins 


cautioufly hurry themfelves, who inceflantly recur 
to final caufes, in the examination and explanation 


’ of natural facts and events. 


Finally, it is a general law of vetiomous pee 
that wound either with the tooth or fting, to cons 
vey the venom into the wound by holes or orifices 
they’ have in thofe parts. As to-the feorpion, 
writers donot agree either on the number or fitua- 
tion of thefe orifices. Redi, by an inconceivable 


fatality, could never difcover them; andas he had 


feen only a fingle drop of venom on a plate of iron 
againft which he had made a feorpien ftrike its 
fling repeatedly, | he inferred from thence that theré 


was a fingle hole only at its extremitys Valifnieri 
reckons'as many as three. It is however. very cers 
ea ae Sse tain | 
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tain that thofe of Tufcany I have examined, never 
had more than two lateral openings, through which 
the venom flowed, and that neither a fingle one 
nor three are to be found ia them, as thefe two ob- 
fetvers have maintained. When the fmall veficle 
which terminates the tail of the feorpion, and at 
which the fting begins, is’ gently compreffed, the 
two lateral apertures, and likewife the venom at 

e crifis of its flowing out of them, are feen with 
the help of a.good magnifying glafs. | 

But to return to the viper; its venom preferves 
itfelf in the cavity of the tooth for feveral years, 
without loofing its colour or tranfparence. If this 
tooth is then put into warm water, the venom. dif-, 
folves very quickly, and is ftill capable of ‘killing 
gnimals. It befides preferves its activity for feve- 
ral months after being dried and reduced to’ powder, 
as | have many times experienced in common with 
Redi. It is here fufficient that it is conveyed into 
the blood as ufual, by the medium of fome wound: 
it muft not however be kept too long, fince I have 
frequently known it to lofe its effect at the end of 
ten months. | : yA 

I do not hefitate to believe, that the animals the 
7 of which is occafionéd by their touching 

e heads of vipers, even a long time after they are 
dead, are in reality fimply poifoned by the venom 
lodged in the cavity of the tooth, which being dif 
folved by the blood of the wound, may have flowed 
out at the elliptical hole at the point of the tooth. 
A bit of dried venom that may happen to adhere to 

Vou. I. oF the 
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the outer, furface of; the tooth,is likewife. capable, 
of producing this effe&... I-am) well affured. by:alk 
the. obfervations fT have. made, that the head of the 
viper dies in lefs than. twenty-four hours, and 
that its mufcles dry ina few, days provided they 
are ina very dry place, or foon become putrid i ; 
the place is wet... The teeth of the viper: are be- 
fides very tharp; fo that they pierce, the fkin, hows 
ever flightly they touch it. I have twice fueceede 
in killing animals by fimply wounding them with 
a tooth which had been plucked from a viper feve- 
yal hours before, and which was filled with coagus 
lated venom. jf the nephew of the famous Jaques 
the viper catcher, as Redi informs us, wounded 
himfelf feveral times in’ the hand fo as to draw 
blood, with viper’s teeth he had juft plucked out, 
without his ever experiencing any other ill ‘eff 

than what would have retulted from the prick of a 
pin or of a thorn, he did not however at any time 
make the experiment without the ereateft rik of. 
there being fome remain$ of this mortal poifoug 
in the tooth. ‘The chickens likewife that Redi” 
wounded in feveral parts of the body, with the teeth 
ee from a eer viper, all incurred the fame 


ay not ‘deny but that the venom eatcincdl 
the veficle may be likewife capable of killing, ever: 
on the day following that. on which the head has 
been feparated from the body of the viper. To 
effet this it will be fufficient that the animal has 
not bit before. it was. killed, and that the head is 


| Ape neither: 
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nether too dry nor too rotten, fince in thefe cafes; 
the veficle would either be deftroyed, or could no 


Jonger convey the venomous humour to the tooth, 
by the aaa conduit already SER eusisH and. 


dried up. 
From cist has hitherto been faid, it may be 


icated to Pifo, fuffered themfelves to be bit by 
: vipers with impunity. ‘‘ There are mén,” fays this 
authour, ‘‘ who under the pretence of poflefiing 
i an antidote, have themfelves bit by vipers ; they 
bes previoufly give them a certain pafte which ftops 
[® up the holes in their teeth, and thus renders 


mployed by thefe people to conceal their im- 


leven in thefe times they had fome knowledge of the 
frudture of the viper’s teeth, and that they were 
fof opinion, that the venom was carried by this hole 
linto the wound: We likewife find in the work of 


\| 


Chryfogonus, entitled De Artificiofo modo Curandt 


r, he fays, “* it has two teeth, the right and the 
iS Jeft, fixed in the lower jaw; and each of them 


\*© are fhed every*year when thefe animals quit their 
i** fkin: thefe two teeth are enyeloped in two ves 
Bae: “ ficles 


conceived how certain mountebanks, according to’ 
ie relation of the authour of a work on Theriaea,’ 
ded 


| their bites ineffectual, to the great aftonifhment 
. '% of the {pectators, who are ignorant of the method | 


} “pofture.” This paflage clearly fhows us, that. 


é ra 


| | Pebrium, that this authour, who lived a long time | 
e was of the fame opinion; Speaking of ee 
e 


| *© perforated ; they are longer than the others, and 
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“ ficles filled with venom, whence it flows into ‘the | 
“ tooth by the hollow canal, the inftant the OS 
“F bites.” ' | 

This authour feems only to have added. mitt es! | 
to what was known of the natural hiftory’of the vi- 
per before his time. It is falfe, for example, that~ 
it fheds its teeth every year, when it changes its 
fkin; itis falfe that the two veficles furround t 
teeth 5 itis falfer ftill that thefe two teeth ate piace 
in the lower jaw. ‘This alone proves fully that he 
~ never examined the mouth of the viper. . 
_ Tendeavoured myfelf to have animals bit with 
impunity, and for this purpofe prepared a pafte | 
with pitch, turpentine, -and yellow wax. I made 
two Vipers bite fevéeral times at this compofition, 
and they remained for fome days without being 
able to do any mifchief. I found that their reat 
towards the point, were indeed filled with this gluti- : 
nous paite, which ftopped up the orifice out of 
which the venom fhould have flowed. : 

I do not believe however that this method is | 
certain preparative againft the bite of thefe animals. 
We have feen that there are circumftances in which | 
the venom may likewife pafs immediately from the 
excretory conduit into the fheath. The fureft wa 
then would be to entirely remove the refervoir ; anc 
thus the mountebank would impofe on the fenfes 
of the vulgar with greater certainty, fince he | 
would no longer have any thing to dread from thefe | 
_dangerous_animals. ‘a | a 
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There are excellent naturalifts who believe that 

the flv, which they call in Tufcany, Afillo, (the ox- 
fly) throws out a venomous and cauftick juice from 
the end of the fting it has at the extremity of its 
belly. Valifnieri, who has written fo well on this 
infect, thinks that when it pierces the hide of the 
larger animals with this very fharp:fting, it infi- 
nuates into it a fpecies of poifon of a very corrofive 
nature, which irritates and as it were burns the ten- 
der filaments of the nerves of the part, fo as to pro- 
duce fpafms, throws their blood into an efferve- 
fcence, and drives them to madnefs (a). 

Reaumur, that great and exact obferver of the 
minuteft animals believes, in oppofition to the opi- 
nion of Valifnieri, that this pain is rather the effect 
of a fimply mechanical wound, than of a venom or 
any other cauftick matter that the ox-fly may throw 
out of its fting (>). | 

The celebrated Motoneut after having nicely 
weighed thefe two opinions, does not precifely em- 
brace either of them, but feems to combine them 

° as to form one opinion out of two. He maintains 
that the pain which the fting of this fly caufes to 
animals, frequently depends on two caufes at the 
fame time; that of a confiderable: nerve wounded 
by the fting, and of an acrid and cauftick venom 

which irritates the neryes (c). 4 


{ 


| (a) ik. I, Page 229. Venezia, 
(4) Hiftoire des Infe&. Tom. IV. 
(c) De Caufis et Sedibus Morborum. Lib. H. 
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“The opportunity I had of procuring thefe i ies, 

intpired me with the with of examining them. es he | 
ancients were acquainted — with a fly that, with 
its fling, threw whole herds into fury. The Greeks 
called this fly Oefros. The Latins have likewife 
mentioned afly, the fting of which produced oy 
fame effeCt-on large animals. This they named Af 
ji lus. I do not doubt but that the Ovfros: ‘of the 
y and the Aff Ilus of the Latins, is the fame 
with the Za/anus of Varro and Pliny. “And although — : 
the ancients have difcovered their ufual negligence | 
in the defcription they have given of this fly, it is, 
however impofti ible not to. fee that it is no other than | 
the Afllo of the Tufcans, and the Zaon (ox-fly) ) of © 
the French. We muft otherwife determine within — 
ourfelves, that a fly which was fo comman amongft 
the Greeks and Latins, has not defcended to Us, 
and that its {pecies has been long deftroyed andex. — 
tinét. I flattered myfelf that I could find with eafe — 
the fmall veficle that contains the venom of this fly, 
and the hellow fling that conveys it, as they are. 
readily found inthe bee, the wafp, and the hornet :— 
Iwas however deceived. The fting, much larger i 
than that of the bee, is notwithftanding neither hol- 
low nor channelled, and I could never difcover any _ 
cavity init, either in its outer or inner part. I did 
not fucceed better in finding the refervoir of this 
pretended humour; in .fearching for which the © 
ttrongeft lens’ were ineffectual ; it was in vain that Mi 
1 comprefied the extreme part of the belly and the _ 
toot of the fting, 1 couldinever perceive a | fluxion va 


a 
\ + 5 
we 


4 a : ; N, 

. ¥ \ 

z ; n ~ 7 \ es 
ON POISON S. a1 


of this liquor, as it is feen in the bee, wafp,. and’ 
hornet ; and ina word, in all the animals that. con- 
vey venom into the: wounds made with their flings. 
- But. te leave nothing undecided on this fubject, 
I endeavoured, feveral times myfelf, and engaged 
others in the fame trial, to difcover the venom by 
itsitafte, by applying the fling and the parts of the 
belly moft adjacent to it to the mouth. I -bruifed it 
‘betwixt my teeth, and rolled it in my mouth, but 
‘could not find any thing acrid or burning in it, and 
did not feel, the fmalleft pain or inconvenience, If 
st were however true, that this humour is fo -very 


acrid and cauftick.as.to burn, as it were, the nervous. 


filaments of the oxen, I certainly ought to have felt 
iton my tongue, fince the venom the bee carries 
in its fing, caufes an intolerable {mart and pain in 
that part. vig Th dae 
It is falfe then that the ox-fly, at the fame time 
that it pierces the hide of oxen, fheds a poifon. The 
pain it caufes is fimply mechanical, and arifes from 
the particular fhape of its fling. This is compofed 
of three {mall, fharp, and pointed hooks, of a horny 
fubftance, which when united together form a kind 
of pincers. The ox-fly does not ufually caufe any 
great pain by its fting, but if it accidentally wounds 
"y large nerve or other fenfible part of the animal, 
or if, which is more probable, it withdraws its fting 
with fear and precipitation, and in a direction op- 
pofite to that in which it entered, it then happens 
that by tearing the fkin and dragging the nerves for- 
cibly with its hooks, it mutt neceflarily caufe that 
Si Phi ae F 4 very 
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‘very violent and infupportable pain, which throws — 
the,herds into fury. We3know how great a differ- 
ence there is betwixt the flight pain caufed by a 
Sharp inftrument, and that excited by a weapon that — 
tears and lacerates the nervous parts. oe. 
I have likewife had an opportunity of examining 
into the nature of leeches. There dre naturalifts 
who believe them to be venomous, becaufe’ the | 
wounds they make are very painful) remain a long 
time open, and fometimes caufe a {welling of the — 
adjacent parts. But it is clearly proved that thefe 
fmall animals, fo ufeful in medicine, are deftitute — 
of venom, and fimply make a mechanical wound 
‘with the very fingular weapon they haveat the bot- © 
tom of the mouth. This inftrument is formed by 
three femilunar fubftances placed at the entrance of 
the oefophagus, towards the centre of which their 7 
edges would meet each other, did not this cavity 
feparate them : they are placed perpendicularly in 
a direction with the length of the animal. The 1 
curved edges of thefe half-moons terminate ina 
horny fubftance difpofed in ridges, the diftance 
betwixt which gradually widening, they at length 
form a kind of very fine teeth, like thofe of a faw. 
Thefe worms employ the following method in — 
fucking blood. They make a forcible application 
to the fkin with the outer edges of their mouth. 
They then make a vacuum by enlarging that ca- 
vity in fuch away that the femilunar inftrument — 
approaches the fkin, at which time they move the — 
three faws circularly, and by fucceffively drawing. } 
: then 
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them fo and from each other, they make three 
notches in the fkin, which unite in a fingle point. 
In proportion as thefe faws recede from each other, 
the oefophagus dilates and draws into its cavity the 
blood that has been pumped oe 
I have tried what I advance here on satelh I ap- 
plied a large leech to my arm, after I had cut away 


half its mouth, and was enabled in this way to view | 


the whole of the mechanifm at my leifure. 

The teeth and channellings of thefe faws are eafi- 
ly feen with agood microfcope. They may even 
be felt by paffing the end of the finger over them ; 
and by drawing the edge of a lancet acrofs them, 
particularly when they have been left to dry a little, 
may be heard to grate. In this ftate they may be 
employed in fawing the fkin, provided they are held 
firm with pincers, or turned round with their edges 
conftantly oppofed to the part. I have even been 
able to effect this, notwithftanding the foft parts 
of thefe femilunar bodies, fuch as the mufcles, were 


“not yet become dry. It is eafy then to comprehend 
how the leech, after having contracted and ftif- 


fened the mufcles that form the greater part of thefe 
faws, contrives to pierce the moft obdurate hide ; 
and why it is that the wounds it makes are fo very 
painful, and bleed for fo long atime, fince it only 
obtains this blood in confequence of- having torn 
with its faws, and made an opening in fo fenfible a 


_ part as the fkin, and one fo abundantly provided 


with nerves and veffels, 
I here 
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‘There conclude the experiments, which, as he 


| have obferved in the beginning of this treatife, are 


the moft certain euide to conduct us to the’ difco- 
very and knowledge of natural truths. Fattsalone 


are however not fufficient to diffipate the obfeurity 


that envelops them. A train of obfervations, with- 
out the help of a fkilful hand to apply them, would 
be at beft but the ufelefs proof of a spainful appli- 


cation. In the fame way the moft brilliant fyftems — a 
the rich and fertile imagination of a philofoper can | 


fupply, do not deferve the attention of naturalifts, 


~amlefs they are founded on good experiments. ‘To 
come at the caufes of the laws which regulate the 
- courfe of the celeftial bodies, nothing lefs was — 


needed than the long feries of obfervations of the 
Chaldean thepherds, and the powerful. aid of | the 
creative genius of Newton, 
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What cafes the Death of Aiimals that have been 


hele by the ee . ay £ 


Nine 
« 


} ae ; ¥ 
THE Bi Gf: my shfetvaiontibetabeaded | 
nom of the viper, was to difcover the origin of the | 


contradictions which, notwithftanding they are at- 


tefted on all fides by learned men of the firft rank, 
are found in the various experinients that have 

been | ; 
Se i ee 


Pe #4 ; 5 
"oh FOI & / 

a 74 . 
, ie 
, a. ‘pata 


talk 


Se ee 


ON POTSON Ss. § 4s 


been made on that fubjeét. I muft confefs, however, 
that in verifying and analyzing all thefe particulars, 
my aim has likewite been to find‘in their combina- 
tion, if poffible, a fatisfactory explanation of the 
{peedy and deadly manner in which this poifon acts. 
I fhall afk then, with Redi, ‘in what way the _ 
#* venom of the viper extinguithes life, and brings — 
** on death ? Whether its action depends ona la- 
** tent caufe beyond the reach of human intelli- 
“ gence ? Whether, on its penetrating to the heart, 
€* it chills and freezes up the principle of heat; or 
** whether, on the contrary, by maleplyiier this 
ee very principle and giving it more activity, ic 
** kindles it afrefh and confumes it, and in this way 
s¢ diffipates and refolves the animal {pirits ? Whe- 
** ther it acts by deftroying the fenfation of this or- 
«*gan? Whether, by the means of a painful irri- 
** tation it excites, the blood does not flow back 
€ too precipitately to the keart, fo as to bring on, 
** fuffocation ? Whether it ftops its motion, by 
** congealing the blood in its two ventricles, fo that 
they can no longer dilate or contraét ? and laftly, 
whether it coagulates, not only the blood in the 
‘* heart, but likewife in the whole venous fyftem ; Aes 
"To yah chee queftions with truth,” con- 
anes Redi, “is atafk.I am unequal to, and I 
‘* place them amongft the infinite number of things 
af be now ain, and fhall probably always be, ignorant 
of.” Other authours, bolder than he, are not 
afraid of expofing their fentiments, whether badly 
or well founded. Before I propofe mine, I think it 
née 
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neceflary to relate the moft reafonable opinions that _ 


have been held by naturalifts, as well ancient as mo- 
dern, on this fubject. aS i 

The learned Brogiani, profeffor of anatomy at 
Pifa, has written a treatife full of erudition, on 
the venoms of animals. He there examines, as a 
fkilful critick, the different fyftems and various 


opinions that have been eftablifhed on the mode ue 


action of thefe poifons. 


It was at firft believed that the venom, onenter- ~ 


ing into the blood, caufed a univerfal coagulation 
of it, precilely as acids do when they are intro- 
duced at an aperture made ina vein. The ani- 
mals on whom this experiment is made, die in a 
very fhort time, with tremblings, convulfions, and 


vomigmgs. On opening them afterwards, their. 


blood is entirely coagulated in the veins, and as it 
has likewife been found coagulated in certain ani- 
mais which, after having been attacked with the fame 
fymptoms, died of the bite of the viper, a trifling 


and hazardous inference has been drawn, that the © 
venom brings on death by coagulation. But if, ac- 


cording to the teftimony of Redi and the Memoirs 


of the Academy of Sciences of Paris, this appears — 


not to be equally true of all the fubjects that die 
ofthis poifon; if it is likewife falfe, that they all 
have thefe tremblings, vomitings, and eonvulfions ; 


if the blood is frequently found coagulated in aie ) 


way,, inevery kind of dead bodies; it follows, 


that the queftion yet remains undecided, and the 


difficulty as great as before: befides, may there 
| nok, 
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not be other circumftances capable of coagulating 
the blood, and exciting the trembling, convul- 
fions, and other accidents, without recurring to the 
acid of the venom of the viper? My experiments 
themfelves have fhown me that this acid docs not 
exit, and that no ftrefs fhould therefore be laid 
on it. 

Others have believed on the contrary, that this 
venom kills by exciting an univerfal inflammation. 
But how can it be thought capable of exciting it fo 
as to occafion death in fo fort a time? I will go 
farther, and affert that the fever which conftantly 
attends inflammation is not always found in thofe 
that die of the bite of the viper. There are even 

no traces of inflammation in their dead bodies, and 
when any fuch are found, it is rather the effect of 
fome particular circumftance in the temperament, 
than of a proper and peculiar quality refiding 
effentially i in the venom of this dangerous animal. 

The difciples of Hoffman, who, at the example 
of their Mafter, explain every thing by the atony 
‘and fpafm of parts, endeavour ‘on this occafion to 
avail themfelves of a truth to fupport their opinion. 
They pretend that this poifon excites, they know 
not how, an univerfal fpafm in the machine. But 
again, if this fpafm does not exift in all the animals 
_that die of this poifon, how can it be regarded ag 
an univerfal caufe> It isonthe contrary certain, that 
they invariably die, rather from an atony and uni- 
verfal refolution, than from the rigidity and con 
traction of their members, 
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I pafs over feveral other hypothefes, which are 


nothing more than fimple conjeétures, and, far 


from being fupported by any decifive obfervation, 
are on the ‘contrary belied by experience. 

* T however think it incumbent on me to relate 
the opinion of Mead. He fets out onthe exiftence 


of cauftick falts in the venom of the viper, and on 


this foundation grounds the whole of his theory of 
_its effects. In the edition of his book on poifons, 
printed in 1739, we find an ample detail of the difs 
ferent opinions of philofophers, followed by a chain 
of fyftematick reafonings, which, as any one may 


fatisfy himfelf, are very tedious and filled with fup- 


pofitions. His object is to fhow that thefe falts det 
compofe the globules of the blood, and deftroy the 
temperament of it; and as itis difficult to coms 
prehend how they can in this way deftroy -the 


whole mafs in fo fhort a time, he fays that when 


once the venom has infinuated itfelf into aswound, 
a very fubtile and very elaftick fluid rifes out of 
it, whith in an inftant extends its ation to, and 
brings on a decompofition of, all the parts, even 
the moft diftant ones, of this fluid. It is thus that 


a fingle {park which touches a long train of gun-~ 
powder -. rapid progrefs along it, and eaufes 


an univerfal explofion, by the fimultaneous dif- 
engagement of the air enclofed by each particle. © 
It is without doubt unneceffary to endeavour to 
combat this fyftem, fince thefe pretended falts do 
not exift in the venom of the viper, and. fince 
nothing is falfer than the idea of thefe {mall glo- 
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bules of blood filled with claftick air. It is 

befides certain that the venom does not alter the” 
fhape of thefe globules, which when they are ob- 

ferved with a microfcope, are found to be exactly 

the fame as before, that isto fay, obfcure and dark 

eoloured at their circumference, and more: tranf- 

parent, at the centre, as {mall round bodies gene- 
rally are when viewed with a microfcope. 1 can- 

not conceive how Baker, otherwife very exa@.in 
his obfervations, could fay in his Treatife om Micro- 

fcopes, that the bite of venomous animals, or even 

an atom of their venom, corrupts the whole mafs of 

blood, and alters the folidity and thape of the red 

globules that compofe it. 

It is not on this occafion alone that a belief has 
been held without any foundation, of the change 
of fhape of the globules of blood. The {mall rings 
that have been endeavoured to be fubfituted to. 
thefe globules, are a proof that the light, the 
microfcope, and the obferver who relies upon ap- 
pearances, are frequently the fource of the pre- 
tended changes that do not in reality exift. I thalt 
fhow in a fmall diftin& work (a), that all fmall 
globular corpufeles, viewed with a microfcope, 
feem tobe fhaped like rings, becaufe the rays of 
light meet the eye of the obferver in a ereater 
. number, from the centre than from the edges. 


(2) The work announced here was printed fome years ago 
at Luccae It is entitled, Oférvaxioni fopra i Globetti def 
Sangue. atu m me 
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The decompofition of the globules of bleod, fo 
‘frequently advanced by phyficians, is one of the 


rareft. phenomena in the animal economy. The 
phyficians who are mechanicians, fuppofe that the 


globules of blood are fo many {mall round veficles 


filled with .a very elaftick air enclofed in a fine 
membrane; they likewife believe that thefe glo- 
bules (2). may eafily crack and jalter their thapes 
even from much flighter caufes than that of the 
action of a cauftick falt: but. the fact is, that they 


are not veficles, as they have perfuaded themfelves, 


and that they very rarely alter their fhape. 
Convulfions themfelves, that are fcarcely ever 
felt by animals with cold bloed, do not prove that 
the venom of the viper contains cauflick falts, the 
invifible points of which prick the nerves and irri« 
tate the mufcular fibres. Narcoticks and opium 
bring on convulfions, but muft we therefore believe 
that they act by like mechanical agents?.. Still 
more, convulfions are not always the effect of an 


irritating fimulus; they rather arife from the: de- - 


St 
ftruction of equilibrium, betwixt the antagonift 


mufcles. Weak languifhing animals, that die from 
a lots of blood, perifh in dreadful convulfions ; and 
yet there are in this cafe neither points nor irrita- 


ting falts. The convulfions are here likewife un- 


+ i 


(a) Let it not be underftood that they are really globules ; 
their true fhape will be feen in a work of microfcopical obfer- 


vations which I prepofe to publifh foon, and in which I fhall — 


{peak of whatever relates to their properties. 


we 
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juftly atttibuted to the fuperabundance of animal 

{pirits ; it feems more reafonable to believe on the 
contrary, that it is to a defeé&t of them, or to their 
irregular diftribution in the mufcles, or rather to 
an irregularity in the circulation of the blood, that 
they owe their origin. 

That opium caufes convulfions is owing, in my 
Opinion, to its deftroying at different times and in 
an irregular way, the irritability of the mufcular 
fibres. It is befides certain that men and women 
of a delicate and weak frame are always the moft fub- 
ject to convulfions ; and it is not poffible to fuppofe 
in thefe people a fuperabundance of animal {pirits. 
We know thatall the mufcles, even in a relaxed ftate, 
preferve notwithftanding a certain tenfion of their 
fibres, which, when they are cut, never fail tq 
contract themfelves, and to enlarge the wound. 
When a mufcle becomes paralytick, it lengthens, 
and its antagonift then contracts the more; which 
fhows that the repofe of the mufcles depends on 
the equilibrium of ftrength betwixt the different 
mufcles, and betwixt their different fibres. The 
powers thus balanced, deftroy and renew them- 
felves at every inftant, without producing any mo- 
tion or fenfible change. This natural tenfion of 
the mufcular fibres certainly depends on an equal 
and exaét diftribution of the fluids in the whole 
fubftance of the mufcles. This truth is demon- 
firated in a differtation which I publithed in the 
third volume of the Acts of Sienna, which was in 
part reprinted fome time after at Lucca, with feve- 
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ral confiderable additions, and. whichywvas after- 
wards inferted in the firft volume of my. animal | 
phyficks. [Phyfigque Animale. } ae ae ¥ 
But if thefe mufcles do not receive the fame pro- 
portion of fluids, or if thefe fluids reach them, or 
are diftributed amongft them, With an unequal 
quicknefs and energy, “the equilibrium of the mu- | 
tual effort of the mufcles is immediately deftroyed ; 
the ftrongeft of them contract; and hence arife 
the convulfions and violent agitations of the whole - 
frame. This is the reafon why thofe who die of 
an hemorrhage, as wellas thofe who perifh by poi- 3 
fon, are feized with convulfions: for it certainly is 
not probable that the lofs of blood and of firength 
fhould bear an equal , proportion in every part, in ri 
every mufele, and in every fibre, whilft the clicudl 
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lation itfelf is unequal, and the mufcular irritabi- 
lity is deftroyed gradually, and in a very irregular ¢ 
way according to time and cir cumftances. — . 

But even though it might be concluded from the 
prefence of conv ulfions, that the matter. which oc- 
cafions them is acrid and cauftick, this would not 
determine it to be a falt; and becaufe falts prick, 
irritate, and corrode the nerves, can we fay that 
they alone poffets thefe properties ? too few expe 
riments have been made to warrant the maintaining 
this. 

The convulfions fome of thofe are feized with 
who have been bit by the viper, do not furnifh a 
certain argument to explain the nature of the kind | 


et jaundice that. fometumnes atiacks thofe who die 
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‘ef this bite; or who ficken with the difeafe of the. 

venom. Some authours have afcribed this jaundice 
to the contiaction of the biliary pores at. their ori- 
gin in the liver, by which all fecretion of bile 
being interrupted, the blood becomes charged with 
this humour, and depofits the a ye part of it in 
the organs of the tkin. 0 * | 

Others have conceived, with greater appearance 
of truth, that thefe convulfions, and this violent 
‘irritation of the nerves, caufe a conftri€tion of the 
biliary duéts, fo that the already {eparated bile is 
carried into the blood, and fpreads itfelf over the 
whole fuperficies of the fkin. Both thefe hypothe- 
fes however are founded on a falfe principle, fince | 
anatomy teaches us that the nerves ate not irri- 
table, and that the biliary ducts are not compofed : 
of mufcular fibres. The firft of them is abfurd on 
another account, for if the bile is not primarily fe-’ 
parated in the liver, and afterwards returned into 
the blood, how can it fhow its quality and colour? 
I cannot conceive hew very great naturalifts have. 
brought themfelves to think that it is not neceflary 
for it to be feparated in the liver, to enable the 
blood to take a yellow tinge, and to give this colour, | 
to the -fkin.. 3 : 

It is not fufficient that the blood contains : all the 
ingredients of the bile, the fixed and volatile falts, ) 
the oil, and the water, to enable it to form bile. 
It is likewife neceflary that the organs which con- 
cur to its generation, appropriate the matter of it, 
and regulate thes proportions; {fo thatthe fame 
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‘Tauitaben whick | in the proper vifcus might have: 
formed bile, can never acquire, when mixed. in the 


blood with the other principles of that fluid, either. 


its nature or properties. But whem once it is fe- 
parated, and thrown again into the mafs of blood, 
ir preferves its feveral qualities in fuch a way, that’ 


all the principles of the blood can no longer de- 


compofe them, or break their combination. — It 
may be compared to a drop of oil, which conftant- 
ly preferves its nature in the midf of another fluid, 
although agitated and divided ad infinitum; each 
_ feparate particle continues to be oil as before. Thus. 
for example, the principles of mui (new wine), and 
of oil certainly exift in the vine and in the olive 
tree, but.they only. fhow, themfelves, in. ene grape 
and olive. 


A more appofite circumftance ftill, and ones 


which ruins this hypothefis, is the example of eu- 


-nuchs. The partizans of it will agree, that. it is: 


- in vain for thefe unfortunate people to preferve i in 


their blood, durisg their.whole lives, the princi- 


ples that conftitute the femen, fince.it does-not ma- 


nifett itfelf. by any of its effedts ; they refemble wo-> 


men, and never.have the fmell that charaéterizes 
the male. I will go further, and allowing that not 
only the principles.of the bile are contained in tke 


blood, but likewile the bile itfelf, it will not yer 
follow that it has the property of giving a yellow 


tinge to the ikin. . Animals have been known to 
have a . feitthous snsFai or 2 vay large. abfeels in 


ng jaune _ 
diced. 
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diced. Let us agree then, that if thofe who are 
attacked with the difeafe of the venom become fo, 
the caufe which produces this efe@ mu have in. 
tercepted the courle of the bile after its feparation 
_in the livef, without its haviae done. any previous 
smury to that fecretion, I am firmly, perfuaded 
that it does not thus pout itfelf into the mafe of 
humours, but becaufe its courfe is intercepted in 
the duétus communis choledochus, before’ it dif. 
charges itfelf into the duodenum, The conviils 
fions of the ffomath and inteftines that attack thofe 
who have been bit by the Vipet, may very readily 
wWritate and contract the duodenum, and fo flop up 
this orifice. Neither inuft we be aftoniflied at fee- 
ing the fame jaundice maké its appearance in thofe 
who have taken other poifons, fince they alfo have 
the’ fame convulfions, with a painful drawing to- 
gether at the pit of the ftomach, bilious and con- 
vulfive vomitings, 2 contra¢tion about the navel, 
and other complaints in the abdomen. It may 
likewife happen in certain cafés, that the bile of 
thofe that have been bit, may be fo attenuated and 
exalted, that it may even penetrate through the - 
fubftance of the liver, and immediately make its 
re-entrance into. the torrent of the circulation, con- 
‘veying the jaundice to the whole furface of the: 
body. It is thus that, in’ confequence of its being 
exalted in certain difeafes, it paffes through the 
thickeft membranes, and depofits itfelf abundant] y 
on the colon, duodenum, mefentery, epiploon, and 
peritoneum, on which, as may be found by opening 
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dead. bodies, it beftows its colour. -It is ‘well known 


that there are very few humours in the animal body — 


that corrupt fo readily, as the bile; and we thall 
foon fee that it is. this principle of putrefa@tion 
particularly, which the venom of the ae con- 
veys into animals. 

But. to return to the _ opinions of authours, as to 
the immediate caufe of the death of thofe that 
are attacked by the difeafe of the venom. The 
celebrated De Buffon maintains, in his great work. 
of Natural Hiftory, that the activity of the venom 
of the viper, as well as of other active poifons, 
depends on thofe microfcopical ahimalcules, which 
aredifcovered in the infufions of vegetable and ani-~ 
mal fubftances, and which he believes to be fimple 
organical particles, 1 can certify that nothing like 


them. exifts, either in the venom of the viperfor 


in the other poifons, whether of the animal, , Vegeta- 


ble, or mincral kingdoms, particularly thofe of 
the laft, I have rendered tayfelf very. certain of 4 


this, by experiments made with the greateft ‘care, 
and in which I employed the ftrongeft lens’. 


The -authour of a,book, entitled, Ou The Rea 


produttion of Individuals, [De la Reproduftion des In~ 
dividus | or rather Monfieur, de Buffon himfelf, af- 
ferts, that. the venom, of the viper, as well as all 
other active and penetrating poifons in animals. and 
vegetables, can be nothing elfe than thefe organi 
cal particles; and he fays, that the falts Mead 
obferved are precifely the fame particles. carried 


to their higheft Hearts of activity. He likewife 


ee! believes 
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Délieves that the pus of wounds is filled with thefe 

‘moving corpufcles : : but all this is without founda- 
tion. I have fhown that thefe pretended falts are 
not found in the venom of the viper, any more than 
the particles fuppofed to be in motion. I have 
likewife examined all kinds of wounds, whether of 
a good quality, gangrenous, or cancerous, and have 
never been able to find the leaft veftige of thefe 
particles: I could only difcover a quantity of fmall 
unequal corpufcles, more or lefs round, and fwim- 
ming in atranfparent liquor. But what appeared 
ftill ftranger to me, and which is however incontef- 
tible, thefe microfcopical animalcules are not found 
even in wounds of living animals, that come of 
themfelves, whilft they are always to be traced in 
animal and vegetable fubftances, ‘put to putrify in 
water, and expofed to the air. 

This illuftrious French naturalift has Gath mifta~ 
Bos then inall he has written on the nature and 
action of the venom of the viper,: and of other poi- 
fons. The acids falts of Mead which have never. 
exifted in nature, and the neutral falts of the fame 
authour, which are not real, have been meta- 
morpofed by the fertile imagination of the elegant 
French writer, into what are ftill more abfurd, or- 
ganical particles, endued with motion. — 

It is falfe, that the corpufeles which are feen 
with a microfcope in continual mation, in the infu- 
fions of animal and vegetable fubftances, are fimple 
organical particles, fince they arerealanimals. It 
is falfer ftill that thefe organical particles are Teen 
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in the venom of the viper, and in other poifons. 

No motion is obferved in any poifon whatever, and 

there is nothing that can give one the flighteft fuf- 

picion of the exiftence of thefe particles there. It 

is befides impoffible that the falts of Mead can be 

the particles of Buffon, fince thefe falts are merely 
imaginary. ‘There is no greater truth in the ex- 

iftence of thefe particles in the pus of wounds, 

fince there is no motion jn this fubftance. It is 

with regret that I fee myfelf obliged to dwell on the 

errours of this writer, but his authority may eafily 

miflead thofe who can only judge after others. How 

many are there who judge in this way! we may in- 

clude in this number all thofe who are not capable 

of immediately confulting nature ; who prefer hy- _ 
pothefis to tact, and eloquence to truth: a feveré 
and candid pofterity wiil, without doubt, be afto- 
nifhed to find, that there have been philofophers 
and naturalifts in the eighteenth century, who, even 

inthe moft important particulars, have ventured to 

fubftitute conjecture to experiment, notwith ftand- 

ing that the latter would have been made with as 

much eafe, as it would have been decifive. 

“< Let indolent men,” obferves Senac, (a) 

feck an amufement in devifing the {ecret {prings 

of nature, as abfcure politicians diviné and re- 
gulate what pafles in the cabinets of princeg: it_ 
“ is a philofophical delirium that only. hurts the 
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(a) Fraitédu Coeur, page 29. Preface. 
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*€ mind. But where life is interefted, if we are per- 
“* mitted to form conjedtures, it is for the purpofe 


<* of fubmitting them to the proof of PRPEEIMORE, 


‘* which ought to decide.” 

In this uncertainty, feeing that the opinions of the 
_gteateft philofophers are fubject to the greateft dif- 
ficulties, I thought it expedient to-have recourfe to 


my own obfervations. Neither of their fyftems is 


fatisfactory, when we confider the quicknefs with 
which the venom of the viper kills animals. I could 
not comprehend how creatures with cold blood, 
fuch as the frog, are fo foon deftroyed by this poi- 
fon, whilft they furvive for fo long a time the lofs 
of the heart, inteftines, and other vifcera, and even 
that of the brain and head. 

Doctor Mead, as we have already feen, Spell 
with the generality of philofophers, in the firt 
edition of his works, that poifons, particularly 

thofe of the animal kingdom, act on the blood, 


and are carried by this fluid into theinnermoft parts, 


But having paid attention to the quicknefs with 
which the venom of the rattle-fnake caufes death, 
this illuftrious naturalift has changed his opinion in 
his laft work on the fame fubje&t, and has fubfti- 
tuted the animal fpirits to the blood. He maintains 


then, that the primary action of the venom of the 


viper and thatof other animals, is on the nervous 
fluid, which, being depraved by it, produces in- 
flammation in the organs, and deftroys the animal 


machine ; fo that the difeafe caufed by thefe ve- 


noms, communicates itfelf to the whole body in 
no 


# 
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no other way than by the medium of the animal fpi- | 


rits, which finally vitiate the blood, with: which 
they unite themfelves. The falfity of this hypo- 
thefis of Mead will be demonftrated by and bysw * 


Nothing i is lefs known than the manner in which 


this poifon aéts and brings on death; if we refleée 
however on the effects of opium, its mode of aétion. 


may inftruét and enlighten us.a little on that of the 
venom of the viper. That vegetable juice begins 


by rendering an animal weak and torpid, and foon’ 


kills it by deftroying the irritability of the mufcu- 
jar fibres, as I have feveral times obferved in ani- 
mals with cold blood, and as the famous Haller de- 
monftrated a long time ago, even in thofe that have 
the blood warm. The fymptoms and _ -accidents 
that follow the bite of the viper, do not differ ef- 
fentially ftom thofe I have juft fpoken of, and may 
at leaft induce one to fufpect that the venom of that 
animal likewife kills by totally ae the irri- 
tability of the fibres. 

I recollect that being fome years aga at Balog cid 
and reflecting attentively on the action of mephi- 


tick vapours, whether natural or artificial, I could: 


not bring myfelf to be fatisted with all that the 
different authours have written on their” nature, 
and on the proximate cawSe of the fuddén death 
they caufe to animals. Somewill have it to’ be 
owing to the exceffive. elafticity of the’ air, and 
others afcribe-itto the total lofs of this fame elaf- 
ticity : now thefe two hypothefes are equally be- 
lied by faéts, which prove on one hand, that ‘the 

changes 
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changes the elafticity of the air may undergo in’ 
mephitick vapours, is never fufficient to kill ‘ani- 
mals fo fuddenly ; and on the other, that there are 
mephitick vapours in which the air abfolutely lofes 
part of its elafticity.. Others have conceived that _ 
this peftilential vapour kills by irritating the nerves 
of the bronchiz, and caufes a crifpation and an uni- 
verfal conftri€tion in the lungs, to fuch a degree as 
' to clofe the paffage. of air, and to prevent their di-. 
lation. Laftly, there are thofe again who have 
conceived, that the vitriolick particles of the me-. 
phitick vapours act with a repulfive force’ againft 
the particles of the animal fluids, fo that the pul- ~ 
~monary veficles, deprived of their animal. {pirits, 
fall into an abfolute ftate of relaxation. It is how- 
ever very certain, that even thofe animals which live 
a long time without refpiring , and without there 
being any circulation: in the lungs, fuch as frogs, 
and other animals with cold blood, and the. gene-. 
tality of infects, i in which the iu frequently 
remains for a long time intercepted, without endan- 
gering life in the leaft ; that all thefe animals and 
infects, I fay, are very foon killed in mephitick | 
vapours, Befides, the nerves are neither fufceptible 
of contraction nor of irritability, and the pulmo- 
nary veficles are not formed of mufcular fibres. It 
is likewife certain, that there are mephitick va- 
pours without fulphur, fmell, or tafte, and which 
do‘not contain either an acid or alkaline falt ; and, 
even though they fhould contain any fuch, we 
fhould not comprehend the readier how they are 

capa= 
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capable of killing fo fuddenly, animals in Which life: 
is fo tenacious, and which the knife, the fire, the 
very extraction of the heart, lungs, and all the 
other vifcera, and laftly that of the brain; do pot 
deftroy without great dificulty. Tn confequence of 
thefe confiderations, I formed a detérmined refo« 
_ dution to make artificial mephitick vapours, and’ 
to examine the effects of them» on living animals.’ 
A collected the vapours of falphur in a recipient, in 
which I placed a frog; it died almoft inftantly, afe 


ter making a few leaps, and being violently agi- 
tated. I opened it, and found all its parts flaccid 


and relaxed, The heart fill moved, but feebly and 
with great difficulty, and in a fhort time entirely loft 
thefe little remains of aétion. I endeavoured inef- 
fectually to irritate, not only that, but likewife the 
other mufcles ; neither of them would contraé. I 
forced a néedle into the f{pinal marrow, and {aw 
with furprize, that it no longer awakened the mo. 
tion of the limbs, The colotir of the blood was 
changed to brown, but its globules fill ‘preferved 
their round and fpherical thape. Apa. 

I placed two other frogs beneath a glafs Tecis 
plent, into which I had introduced the vapour of a 
folution of iron filings in the nitrous acid. ‘They’ 
died inftantly. Topened them, and found the blood 
of a brownifh hue, and colle&ed in the auricles. 
The heart was no longer in motion, and was infen- 
fible to ftimulations. The feth was throughout’ 
flaccid, and had likewife loft all irritability. On 
: | a pricking 
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pricking the crural nerves, the legs remained 
motionlefs. | 

During this period, the celebrated Doctor Veratti 
likewife- made experiments on artificial mephi- 
tick vapours. Taffifted at them myfelf, in com-— 
‘pany with other profeffors, and they proved very: 
conformable to mine. It refults clearly from all 
thefe circumftances, that mephitick vapours kill 
animals, by deftroying the irritability of the 
whole mufcular fyftem. ‘This is the immediate 
caute of their action, and the reafon why thefe per- 
nicious exhalations. kill animals as it were inftan- ; 
taneoutly. 

About the time when the firft part of the spictaisd 
work appeared in Italian, (at Lucca in 1767) I 
found, as has been feen above, that artificial airs 
kill frogs by deftroying the irritability of the 
heart; and the examination of the effeéts that 
- mephitick vapours produce on living-animals, made 
me conclude, that they occafion death by deftroy- 
"ing the irritability of the whole mufcular fyftem. 
But a celebrated Phyfician (Tiffot) feems not to 
be of this opinion in his excellent work on the, 
nerves. He'there exprefles himfelf in this man- 
_ ner (a), ** One of the greateft modern naturalifts 
‘“ thinks that factitious airs abfolutely deftroy the 
‘ iritability of the heart, and that their effects are 
*“ to. be explained accordingly : but there is no 


(2) Traité des nerfs, &c. T. i, Seednde Parties Article des 
Bffets des Poifons, : 218, en note. 
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“* conveyance by which their ation can be cartied 
“tothe heart. Fixed air, which kills when. refpi+ 
_“ red, being applied in the way of injeCtion to the _ 
‘* mufcular fibres of the inteftines,. revives their — 
‘¢ aétion, awakens the principle of life, and reco-, 
“ vers fick perfons at the point of death. — Applied, 
“‘ then to the mufcles themfelves, it eR RNGE: their. 
“¢ irritability, inftead of deftroying i At fe oieranns ue ; 

This is not the place to fpeak in an exprefs way. 

‘of the effects of artificial airs on the liying body. 
L purpofe to do this in another work on refpiration,’ 
which has been;finifhed for fome time, and in. 
which I fhall relate the detail of the experiments I 
have made on this fubject, and give my fentiments 
on the caufe of the death brought on insmephitick - 
airs. | However in the mean time I think myfelf 
under the neceffity of obferving, that the arguments 
of the tearned Tiffot: have not hitherto been de- — 
cifive; that the queftion remains in its original 
{tate ; and that it fhould only be ‘decided by having 
recourfe to experiment, to-which an authority of 
fo great a weight as this philofopher’s, is panes tou — 
capable of preventing an application. 

The firft difficulty Tiffot oppofes is, that we ns 
not know the channel by which mephitick airgde-, _ 
prive the heart of its irritability. BA EA | 

* But-it muft be acknowledged, that the ignorance 
of ‘one truth docs -not exclude the knowledge’ of 
another ; and that we may know the effects with- 
out underfanding the caufes, and ftili lefs theit 4 


manner of acting. AM human fefeice is of this 
’ mature. — 
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natute. We know effects, of which we are entirely 
ignorant of the caufes; and we know caufes, of 
which the mode of action is abfolutely concealed. 

The queftion then is reduced to this; to deter- 
mine by experiment, whether mephitick vapours 
deftroy, or do not deftroy, the irritability of the 
heart ; and the difficulty propofed above is of no 
weight, whether we know or not, the way in which 
this is brought about, provided the experiment be 
certain, and the illuftrious writer oppofe nothing 
which difproves it. 

I do not befides fee how we can be certain that 
there are abfolutely no channels by which the 
action of thefe vapours may reach the heart. 

' They deftroy animals that are made to refpire- 
them. In thefe circumftances there is an immediate 
communication betwixt the lungs and thefe va- 
pours. Fluid fubftances are continually feparated 
from the lungs, and this vifcus may receive others, 
if they chance to act on it. There may be a ‘real 
communication then betwixt thefe airs and. the 
dungs, betwixt them and the fubftances that are fe- 
parated from that vifcus. But the lungs are known 
to receive the blood from the heart, and to convey: 
it thither again. I do not therefore fee why the 
communication, or rather the a¢tion,. of thefe airs 
on the heart fheuld be impofible. 

The other difficulty Tiffot oppofes is, that fixed 
air, which kills when re{pired, when immediately 
applied to the: mufcular fibres of the inteftines, te. 
vives their action, and cures difeafes; whence he 
| deduces, 
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deduces, that. when applied to the mufcles themts 
felves, it muft neceflarily excite irritability inftead 
of deftroying it, and confequently cannot st 
the heart of its irritability. Lethe 
But, in the firft place, nothing is more oaeaiita 
4n medicine, than to find fubftances which, when 
applied to one part of the animal machine, act as a 
remedy ; inftead of which they occafion difeafes, 
and even‘death, when applied to*others. - Several 
_ medicines, particularly in the ¢lafs of poifons, ope- 
" rate precifely in this way ; frefh examples of which 
will be given in the continuation of this work. 
Electricity occafions death by depriving the- 
heart and flefhy fibres of their irritability, as 1 have 
proved in my work on Animal Phyficks(a); and 
this fame electricity is notwithftanding one of the » 
{trongeft fimulants to the mufcular fibres that are 
known. It reftores life by exciting irritability, im 
the very animals in which it had an inftant before 
deftroyed it. Amongft all the {timulants that can 
be employed to call the- animals back to life, that 
the electrical fhock’ has thrown into a ftate of in- 
fenfibility, a proper application of gentle fparks 
appears to me the moft efficacious-remedy. | 
In the fecond place, the application of fixed air 
has a very different effeét when introduced into the 
inteftines, than when it is refpired. In ane fir 


iia The firft volume of this nary which ‘I have sdieiidy 
had occafion to quote fo often, was printed at Florence in 
775, and igeptitled Ricerche Sopra la Fifica An‘malee , 
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' eafe its action is immediate; in the fecond, it feems 
- to need the affiftance of the blood, to convey its — 
attion to the heart.” Whence it follows, that its 
effects may be very different in thefe two circum- 
~ ‘Thefe particulars naturally led me to think, that 
the venom of the viper likewife kills animals by 
deftroying their irritability. 1 procured fifty of 
the ftrongeft and largeft frogs I could meet with. 
I preferred thefe animals, becaufe they are livelier 
than others ; becaufe they die with greater difficulty ; 
_ becaufe they are more irritable ; and laftly, becaufe 
their mufeles contraét even feveral days after they 

are dead. nea sea ohana vil 
I had each of them bit by a viper, fome in the 
high, others in the legs, back, head, &c. Some of 
died in lefs than half an hour, others in an 
; ‘and others again in two, three, hours, or 
what more. T here were fome again that were 
cted, whilft others that did not die, became 
tthelefs fwelled, There were likewife others 
among tt ‘them that fell ‘into a languithing ftate, 
their hind legs that had been bit continuing very 
weak, and even paralytick. In fome of them I con- 
tented myfelf with introducing cautioufly into a 
wound, made with a lancet at the very inftant, a 
drop of venom. Thefe laft lived longer than thofe 
T had had bit; neither of them however efcaped, 
I conftantly took the precaution to prevent the ve. 
inom J introduced into the wound, being carried 
out by the blood that flowed from it. Some of 
loo¥ Oliy.- I.’ SCE al thefe 
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thefe frags fwelled very much, others but Littles 
and others not at all. ‘The wounds of almoft. alg 
of them were inflamed more or lefs. There. were. 
fome howeyer that died very fuddenly, without 
the fmalleft mark of inflammation. A {hort time — . 
after thefe animals had either been. bit, or mounged | 
and venomed (a), the lofs of their mufeular farce, as 
well as that of the motion: of their extremities, was 
very cyident, When they were fet at lit erty, they 
no longer. leaped, but dragged their legs and bodies — 
along wit: great difficulty, and could: fearcely. with- 
draw their thighs, when they were picked with a 
needle, of the pain of which they feemed Bias | | 
infenfible : by degrees they became motionlefs, andy : 
paralytick i in every part of the body, and a site con=— 
tinuing, a very fhort time 1 this flate, died. pase 
A now opened the abdomen, and. ftimulat ed 
nerves that pals. through: it: in their way from ben 
vertebre to. the thighs, » J employ ed. the ngef } 
corrofives, but could excite no motion nor ‘remulus 
‘in the lower: extremities. | at pricked the: mufcles 
with as little effect, and: thruft. a long pin into t the j 
{pinal marrow, without. producing. any motion ol 
trembling either, of the mufcles. or, limbs. In 
pone of thele parts; all of which: eae att 


fied ae ee nal 

ope I thonght 1 pct ie allowed this ter or caprels 

one word, that an animal, or any part of it, ate etied 

venom, or at leatt that it had been applied : to it.” Envine ne 
would be the proper term, but cuftom’ has. given itaifigura | 

and moral fignification, which | makes’ me afraid to. apply i int 
its proper. fenfe.. In a work of kcianee. hi ule of a, new wo 

fhould be permitted, to avoid tedioufnefs « on ambiguity. ge 
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fatne time, was there the {mallet veftige of life, 
The nerves were no longer the inftrument of mo- 
tion. . The mufcles no longer contracted, and were 
no longer fenfible to ftimuli, The heart alone in 
fome few of them continued to move languidly, 
and its. auricles were {welled and blackened by the 
blood with which they were furcharged. This or- 
gan did not however feem to have luffered much 
from the activity of the venom. it continued its 
motion, notwithftanding the entire death of the 
| other parts, and renewed its wibrations on being. 
ftrongly ftimulated with needles. This motion and 
| thefe ofcillations were however but of thort, dura- 
| tion after the death of the animal. | 

bia Perfons have been fometimes met with, whe hav-: 
i ing been bit by a viper, have remained paralytick 
| in. fome particular part of the body during life. A 
| fhort time ago a woman in Tufcany, who had been. | 
| bit in the little finger by a vi per, became after va- 

rious other complaints, paralytick throughout the 
| whole right fide of her body, and could never be 
|cured. Ina word, it is certain that ali thefe whe 
have met with this accident, gomplain foon after of 
| an univerfal weaknefs. . Their mufeles refufe their 
jofhce. They begame. dull and heavy, have no 
longer’ the free exercife cither of body or mind, 
land fall infenfibly into a kind of lethargy: fo 
jtrue it is, that this venom induces. a palfy of the 
lmufcles, and robs them of that active property, 
called by the moderns, animal irritability. In the 
‘continuation of this work, I thal thow. what apir 
| | FI 2 3 niop, 
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nion ought to. be. held of that fyftem, 4 al ‘the 
changes. I have made in it., + ik 

- Thus then it: appears, that seteuatl “a. ie ashe | 
ike of the viper, from their fibres lofing that i irri- 
tability, which is the grand principle, both. of vo-. 
luntary and involuntary motions in the animal 
economy (a). bts ! 

From thefe expobirhenkes on frogs, it bisicemhs chat’ 
the venom of the polypus is very analogous to 
that of. the viper. Scarcely has a polypus feized 
an eatth-worm, when it perifhes, and has no longer 
any motion: thefe worms are known however to 
be very tenacious of life, and to. move a long time : 
after they are cut in pieces. Let us fay then, that 
the venom of the polypus (for it is one, fince it 
kills fuddenly, and in a very {mall dofe) attacks the 
animal irritability, and mise sdtiet on meee as 
does that of the viper. © ag i 

After having found that. the venom WE ehie viper. 
occafions death by deftroying the irritability of the 
fibres, let us examine what are the) changes that” 
happen to the mufcles after they are deprived of 
this property. It has, been conftantly obferved, 
that the flefh of animals lofes its motion and irrita-" 
bility in proportion as it has. been penetrated bya! 
putrefactive principle. We have many. examples” 
to prove that the lofs of the former invariably ac-" 
companies the. firft progtela of the latter. atti 


. . “4 
(a) ‘The-propofition I advance Peat is a very general Ga 
the different modifications it is C8" ible of will be thown here 
wan 
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tick airs, which deftroy irritability, likewife haften - 
putrefaction, and the mufcles of the animals that 
are killed by them, become flaccid and livid. We 
likewife find that thofe of the animals bit by the 
Viper become putrid in twenty-four hours. In 
both cafes the very principles of the elementary 
fibres are attacked, and the difunion of thefe oc- 
cafions the lofs of their imoft innate natural pro- 
perties. This disjunétion of parts, which the 
putrefaction of the mufcles invariably caufes, mutt 
neceflarily deprive the latter of their irritability 
and fitnefs for motion. . | | 

Tam Jed to think that the venom of the ‘viper 
produces a fomewhat fimilar effet, and I found my 
opinion principally on the analogy of the other 
poifons. Indeed we find that the fleth of animals 
which has been cut with-a knife dipped in the 
juice of napel, inftantly becomes more tender, 
_and fitter for culinary purpofes. Travellers in- 
form us that in both Indies, as well as in Africa, 
the inhabitants ufually hunt with poifoned arrows, 
and that in the {pace of fix minutes, or more or lefs: 
according to the degree of the poifon’s activity, 
thefe arrows kill the largeft animals, fuch as lions, 
tigers, and even elephants. They likewife obferye 
that the fiefh of thefe animals immediately foftens 
and becomes tender ; an unequivocal proof that all 
thefe poifons equally difpofe the flefh to a fpecdy 
putrefaction. I have myfelf obferved the fame 
thing, in frogs and other animals bit by the viper, 
Their fleth foftens much fooner than ufual, to fuch 
“es H 3 a de- 
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a degree as to crumble at the leaft touch ; it fe- | 
parates of itfelf from the bones, ate corrupts and 
fimells in a very fhort time. 

If after thefe obfervations it is almoft impoffible. 
todeny that the venom of the viper deftroys irti- 
tability by conveying a putrefactive principle into 
the fieth of animals that have been bit, and into 
their fluids, we, muft agree as to the inutility of 
having recourfe, at the example of mechanicians,, 
to cauftick, ftimulating, and invifible falts, in ex- 
plaining the a¢tion of this venom. Very far from. 
favouring this action, we know that falts are in ge- 
neral better calculated to fufpend and ftop it ; and 
Ecannot conceive how naturalifts, otherwife very 
enlightened men, have imagined and wrought them- 
felves. into a belief, that the poifons drawn from 
animals, and even thofe from vegetables, owe all 
their activity to certain falts of this nature. Be- 
fides, we fcarcely find the finalleft trace of falts in 
the juices of fome of thefe plants, even the moft ve-_ 
nomous of them.’ Ihave examined feveral of them 
with the microfeope, and have not the fmnalleft idea 
of having found any falts in them, except in the 
toxicodendron, in which tree, as in other plants, we 
_ only find a few fhining globules, fwimming in a. 

more or lefs tranfparent fluid. What I am very 
certain of is, that there does not exift in the venom. 
of the viper the fmalleft veftige of thofe formidable, 
falts, that have been fuppofed capable of killing: ani+ 
mals the moment b taey are idee into the 
‘blood. , 
fu 
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“It is the facility then with which, by the help of 
thefe pretended falts, the a€tion of poifons is ex- 
plained, that has feduced thefe mechanick phyficians: 
They have conceived to themfelves {picule through- 
out, calculated to difunite the animal fibres, and de- 
compofe the humours: But what will they reply to 
the example of opium ? It kills by weakening, by 
even deftrdyifig, the irritability of the fibres. If the 
virulence of this vegetable juice refides effentially 
in its gummy and refinous part, will they likewife 
fuppofe the exiftence of falts there? Thefe hy pos 
thefes have had their birth in a chymical labora- 
tory, and are not the refult of conftant obfervations 
of the phenomena of nature. We muft agree that 
thefe imaginary falts have been but toomuch abufed; 
There are thofe who have not hefitated to place 
‘them every where, and who have even gone fo far 
as to believe that they alone are capable of awaken- 
ing the fenfes of tafte and fmelling,; whilft nothing 
is lefs demonftrated than the prefence of thefe falts 
in fapid and odoriferous fubftances. Befides, they 
do not confider that falts are capable of altering theif 
fhape without lofing their natutal tafte 3 howthen 
can they likewife change their tafte whilft they pre- 
ferve the fame fhape? Itis not therefcre on a cers 
tain determinate fhape that their action mutt be 
made to depend, as certain natttralifts will have its 
who, when they fet about explaining the fenfations; 
fee nothing throughout befides edges and points; in 
_ an infinity of cafes this is not only fuppofed, but is 
likewife belied by experience. If there is only need 
H A 2S 
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of awakening the fenfations in fome of our organs, 
why is there fo great aneceffity for thefe falts? Can- 
not this be brought.about without their affiftance. ? 
Have not other particles of bodies likewife the pro- 
perties of conta&t and mechanical ftimulus ? Are 7 
light and air falts, becan‘e they. firike the eye and 
the ear? A fubftance of any kind that acts on a . 

nerve, may drag and relax the medullary fubftance, 

and may either comprefs or irritate it, independent 
of the caufe that afterwards conveys the impreffion 

to the mind or brain. If all the external. fenfations — 

are reduced toa change in an organ, other bodies. _ 
may then-operate as well as falts. A fluid may 
likewife relax the tender parts ofa nerve laid bare, 
and may equally fhrivel and dry them. There are — 

{pirits and oils that dry and harden the flefh of 
‘animals, and irritate the nervous and mufcular fyf- 
tem, and notwithftanding contain no falts. In the 
fame way, poifons may kill without. fuppofing falts 
throughout, in the three kingdoms. May not an 
action of one body upon another exift without the | 
affiftance of wedges and points ? Can any one fay 
_ that falts are found every where where thefe figures 
are met with ? or that they pre-exifted in all the fub- — 

ftances whence chemiftry at length fucceeds.in ex- 

tracting them? There is no more need of this, than 

to fuppofe that there are falts and points in camp 

and jail fevers, inthe feurvy, and in a word, in all 

putrid difeafes, where the corruption of the folids 

and fluids is alike general. We muft have recourfe : 

to fomething very different from falts to explain the 
 deftruc- 
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ideftructive force of thefe hazardous difeates ‘which 
overturn and deftroy the whole animal economy in 
fo fhorta {pace of time. Their effects, and thofe of 
many other difeafes analogous to them, as well a 
the fymptoms that accompany them, are well 4a 
culated to lead one to believe that they convey a la- 
tent virus into the machine, which, like the venom 
of the viper, brings about the deftruction and uni- 
verfal decompofition of the folids and fluids. Indeed 
thefe difeafes are invariably obferved to. be attend= 
ed with convulfions, great faintnefs, a proftration 
of ftrength, drowfinefs, an exceffive ftench exhaling 
from the yet living body ; and laftly, a fpeedy pu- 
trefaction, which almoft immediately follows death. 
The very fudden failure of vital ftrength in the 
whole mufcular fyftem, is a certain indication that 
the difeafe attacks the animal irritability, and the 
principle of motion in the fibres, It is only in this 
way that, without having recourfeto fyftems, and to 
free and arbitrary hypothefes, we can comprehend 
and explain how it is that the feeds of death are” 
_Gapabie of fpreading themfelyes in an inftant over. 
| the whole animal economy. __ 

I prefume that it will not be pofiible for the fu 
ture to entertain any doubt as to the true proximate 
caufe of the death brought on fo fpeedily by the 
wenoms ofthe viper and afpick; and among tft he, 
three {pecies of the latter, principally of that called 
nintipolenga zeilanica. ‘This afpick kills by occa- 
fioning a fudden drowfinefs and univerfal weaknefs, 
fe pwed by death, in the animal ftruck by it. In 

a sia 


+ 


‘106 ‘“FONTANA~ 


‘aword, it feems that all the poifons fupplied by the 


animal kingdom, occafion death by deftroying the 
irritability of the mufcular fibres, and difpofing 
both folids and fluids to afudden corruption. The 
fame may be faid of thofe vegetable poifons, that 
are no fooner introduced into the ‘blood, si 9 they 


‘are fucceeded by death. 


But of all the poifonous aftirmats hitherto known, 


the polypus feems to poffefs the moft powerful and 


active venom. ‘However arritable thefe creatures 
may be in other cafes, and difficult to kill, it fuc- 
ceeds inftantly in extinguifhing the principles of 


‘motion and life in water worms. What is very fin- 


‘gular, its mouth or lips have no fooner touched this 


worn than it expires, fo great are the force and en- 
ergy of the poifon it conveysinto it. No wound is 


however found inthe dead animal. The polypus 


is neither provided with teeth, nor any other in- 
ftrument calculated to pierce the fkin, as I have’ 
affured myfelf by main 3 it i excellent mi- 


crofcopes. 
Let us likewife be very cautious how we elleve 


at the example of many naturalifés, that life confifts 


in general in the cireulation of the blood and mo- 
tion of the heart, and that it abfolutely ceafes when 


this circulation is interrupted. The eirculation is 


not general in animals; polypuffes have not ever 


a heart or other analogous vifcus, to bring about its 
operations.: It is proved too, that feveral animals 
with cold blood live along time without heart, and 
without vifcera, as is feen in frogs, turtles, and fe- 

veral 
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Veral kinds of fith and worms, in whieh: ‘although 
‘the circulation is undoubtedly then flopped, they 
‘continue notwithftandine to live and move, and are 
wrought on by their paffions as ufual, appearing 
to be ftill fubject, to and fenfible ‘of, the wants of 
5 9 Aled 

I have found many animats, sndeehs. ade wort 
in which there is certainly no kind of circulation in 
the veffels ; there are others, in which it is only 
imperfectly carried on in fome particular parts of 
the body, and not at all in the extremities. I pur- 
pofe to give all thefe particulars to the publick, in 
a work I have been fome years bufy in getting reas 
dy, entitled, Sur des Animaux Mier Ce ber (on 
Microfcopical Animals). 


a 


This errour has fpread iefelt tiene phifolo- | 


phers, by the help of a falfe analogy they have fup- 
pofed betwixt animals with warm blood, and thofe 
with cold; a very dangerous mode of reafoning in 
phyficks, and belied at every ftep by obfervation 
and experiments. A function has been obferved to 


be executed in a certain way in animals with warm | 


blood, and it has been immediately concluded to 
be the fame in all others. Thus are general laws 
made, and propofitions on fo extenfive a fcale ad- 

vanced, merely becaufe nature has not been fufi- 
ciently confulted, We have needed a Tremble; anda 
Bonnet to rid us of thefe general axioms, and of the 
idea of a neceflary and common. law in the genera- 
ton of all animals. 


Tl can- 


168 » FON TANA 


I cannot forbear mentioning in this place the fins 
eulaity of motion of a. {mall microfcopical animal; 


which Lewenhoeck has named rotifer” (wheel-po+ 
lypus). All the obfervers, even the moft 1 modern 


ones, that have fucceeded him, have believed that 


this animal has real wheels (a); but to be certain | 


of the contrary, it is only neceffary to place it be- 
twixt two pieces of glafs, and then obferve it with 
an excellent microfcope. ’Tis a {mall gelatinous 
worm, commonly found in the earth or {and collect- 
ed by rain in the tops of houfes. I have likewife 
foundsit in other earths, as well as in waters that 
have been fometime flagnant, and more frequently 
again in thofe that have a very gentle current, and 


are filled with conferva and other aquatick. plants. 


This worm is divided towards “its head into two 


pretty large trunks, which appear like two wheels 
‘or ftars, from the number of fmall, extremely fharp, 
and fhort, branches that are attached to their cir- 
cumference. They really appeared to Lewenhoeck 
to be wheels of a rare mechanifm, and every one 
would judge the ge on ele the eee : 


(2) Great care fhould be taken not to sonteeniiiezeat 
imagine, with what is pointed out to us by obfervation. Indeed 


there have been authours who, either guided by analogy, or 
puzzled to explain fo fingular a motion, have ventured to af» 
fure us that thefe wheels are not real; they-have luckily faid 
the truth. Itmuft however be agreed tht we ought to obferve, 
and not todivine, the phenomena of nature. Whoever givés 
himfelf up to refearches of thiskind, without the faithful guide 
of obfervation, runs the greateft rifk of falling into errours 


them 
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them in motion. But a more exact obfervation at 
length convinced me that they arenot wheels, but 
compofed of a quantity of {mall moveable arms, 
formed like pointed cones, and planted al! round the 
two trunks. It ‘lets fall thefe moveable arms-or 
rays fucceffively, and afterwards raifes one after. the 
other withfo much celerity, that the eye fancies 
they are turning round like the fpokes of a coach- 
wheel, or rather, like the branches of a wheeled 
fire-work. It never moves thefe two wheels, excépt 
when it fwims or wifhesto eat, and thefe tivo ftates 
are invariably the fhorteft ofits life. In fwimming, 
it {trikes the water with thefe arms or branches with 
ereat celerity, refts itfelf at different periods, and 
thus tranfports itfelf from one place’ to another. 
When it eats, it,.on the contrary, fixes its tail in 
fome fubftance, and afterwards turns its two wheels, 
giving fuch a motion to the water, that it direéts 
the courfe of it towards its head, fo that it prefents 
to its mouth all the fmall corpufcles with which it 
is filled. The velocity of the’ motion of its arms or 
wheels is incredible; but what is ftill more aftonith- 
ing, isthe motion of its heart. This vifcus is feen 
very diftinétly with a microfcope, and’can never be 
confounded with any other part of the animal what- 
ever. It is abfolutely immoveable when the worm 
does not play its wheels; but né fooner are they 
ia motion, than the heart moves too, and its action 
becomes ftronger in proportion to the quicknefs 
with which the wheels are agitated, fo that their 
motions are always in an exact proportion. I do 
| not 
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not take-upon me -to -deny,: but. that it fometimes 
happens (although very rarely, and. that .at tis 
jong intervals) that the heart is in motion ev 

whilft the wheels-are at refit; and. as the motion « w 
the wheels is always at, the, difpofition of. the ani- 
mal, fo likewife is that, of the’, heart. . Pr “The heart 
then is a voluntary mulele, depending onthe will 
of the.animal; a circumftance which is at the PE fis | 
fent time, eeique,| having | never been. -obferved i in 
any. other. cafe... The -wheel- -poly pus pails the 
ereateft part of its life then without. any’ motion of | 
its heart,and confequently, «without a circulation 
of blood,- or! of ,a- fluid. which + receives. MOLIOD, : 
from this-mufele. \This. does: not, however, /pre- 
went. it-fram:-mov ing during | ‘the other intervals, 
when jit creeps, and. trains. itfelf, .as . FDR do, 
anongit the, bodies that dfurreund: Se scene fel} beh) 
An objection may -be-farted hecenthes this. organ, 
of the wheel-poly pus. is: mot the: heart of ; the sani- 
mal; but rather ats. flomach), dince/it is obferved to, 
move: when the creatureieats 3 and that it is. altoge= 
therextraordinary: to. fuppofe, :-that the heart i isa 
mufcle fubmitted to the. will, whilt itis not. foun. 
any .other anithal, . It muft; be confefled,, that. this 
isnot. impeflible, butoit is not, on) that..account,, 
very, probable,; and even, though. at; Should -be true, 
it would be likewife truc, that. an igaplych, as the. 
fomach exits, with a, veluntary ’ motion,» which, 


any amore than in the other -cafe, ,is not,obferyed in’ — 


any other animal.—Thus the difficulty, I,encounter, 
is of no, weight, fince it, muft always be agreed,, 
that 
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that a mufcular organ. exifts in this animal, which, 
in oppofition to thofe of all other animals, is fubor- 
dinate to the will. . This is precifely what I withed, 
to proye by my obfervations, and my difcovery, 
therefore, ftill remains fuch. It is likewife to be 
obferved,. that the rotifer. puts this fingular organ 
in motion, eyen when it does not eat; that is to fay, 
at a time when it can make no ufe of it, provided it 
be its ftomach.,. This happens every time it fwims, 
or wifhes to pats rapidly from one place to another : 
it has then oecafion to move its two wheels, and this 
organ moves in confequence. Hence we fee, that 
the animal docs not move it to eat, but that the 
motion of it neceflarily takes place when it plays 
its two wheels, whatever may be its motive for fe 
doing. , 

But fince it is certain that the voluntary motions 
of the mufcles of animals with cold blood, do not 
depend nore on the circulation of humours, than 
does the irritability of the fibres, which feems to 
be the fource and principle of life and motion in 
the animal, it follows that, in animals, life confifts 
in the ation of their mufcles and parts; for the 
moment this motion ceafes, the animal ceafes like- 
wife to live; and its body then, as fo life, differs 
no longer from the ftate of any foflil or vegetable 
fubftance whatever; and all this affemblage of | 
veffels, fo many different organs, and this aftonith- 
ing ftructure of its parts, are no longer of any ufe 
to the animal, and fhould be regarded as if no part 
of them any more exifted; motion being once at 
. | 4 3 “RE 
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an end 3 in ‘the machine, fenfation and life are eet 
The animal will return tolife as foon as its” parts 
regain their former motion, inftcad of which, it. 
dies for ever, when, as happens to man, its’ ‘parts 
not only lofe their a¢tual motion, but likewife the — 
faculty of recovering it in the fequel. Thus the 
inicrofcopical eels that are. found dry and withered’ 
in fmutty wheat, recover motion and life é as foon as. 
they are wetted with a little water, “ind again be- 
come lifelefs and dry, whenever they “ar are no longer 
moiftened. I have repeatedly affured © myfelf of 


this with an extreme pleafure. = T hus, then, do Ri 


they preferve the power of reviving and refufci-: 


tating effectually, by the fimple prefence pine 
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water with which they are moiftened. 
The celebrated Bonguer, in his work on ste 
thape of the earth, relates to us, from the tefti- 


mony of Father Gumillo a Jefuit, and alfo of the Tn. ? 


dians of Peru, that a large venomous fnake is POUR 
in thofe ‘countries, which being dead, and dried in’ 
the open air, or in the fmoke of a chimney, has the” 


property of coming again to life, on its: being” ex- > 


pofed for fome days to: the fun, ina ftagnant and: 
corrupted water. —It were to be withed, that fuch' 


d saben and philofopher as ‘Monfieur Bonguer,” : 
could have verified by his own proper obfervation, 


a fact.fo important in itfelf, and. tendered apd more 
fo by thé fize of the animal/ 8 ON Oh renee 
Thave dried the worm called Seta equina, or, ace 
cording to’ Linneus, gordius, feveral times in- a 
open attr, without leaving. it there tog long:: 


ie 


ed 


ON BOTS ON s. 113 


had loft almoft all its bulk and weight; aid was 
become like'a bruiféd and dry ftraw : its {kin had 
fhrunk fo a$ to leave no fenfible cavity, anid it had © 
no longer any fign of life 6r motion. T returned it 
into water, where, in lefs than half an hour, it re: 
covered its butk and weight, and foon afterwards 
difcovered unequivocal and permanent figns of life: 
The wheel-pélypus Ihave fpoken of above, 
likewife lofes, when driéd, every Kind of motion 
and lifé, and recovers both one and the other when 
again put into water. Laftly, I ieft it, by way of | 
experiment, in a very dry foil, and expofed, during: ~ 
the fummer, to the whole heat of the fun, for the 
{pace of two years and an Half. I afterwards te: 
tutned it again into water, where, at the end of two - 
hours, it recoveréd life arid motidn. I put one of 
them on a bit of glafs, which I expofed, during 4 
whole fummer, to the noon-day fun: it there be- | 
eatne fo dry, that it was like-4 piece of ‘hardened os 
glue. A few drops of water did not, however, fail — 
toreftore its motion and life.—I have fince found a 
number of other fmali animals, cither on the tops 
of houfes, in earths, or in water, whith, in the famé 
way, alternately lofe and recovet the ufe of their 
organs, on being dried, and afterwards returned 
again into water: | purpofé fpeaking of thefe little 
|Prodigies in a work apart, td Be entitled, On the 
Life and apparent Death of Animals (a). | 
But it is not the fame as to the lofs of irritability 
in the mufcles of the aninials poifoned by the viper. 


(a) De la Vie et dela Mort appareate des Ahitiaax.. 
Vor. I. td 3 Thefe 
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Thefe remain flaccid, and their motion-is loft for’ 
ever. It appears very certain, that the venom of : 
this animal differs but little from opium as’ to its 
effects ; and that its. mode of aétion on the. nae, 
comes very near to that of this vegetable juices , 
Both of them: excite violent ¢onvulfions and vomit-. 
ings. Each of them conveys an univerfal debility 
into the organs. They render the mufcles paraly~ 
tick, make “the animal heavy, and. finally. bring on 2 
{peedy death, by deftroying the irritability of the 
fibres. The heart alone in both cafes. ftill preferves _ 
its irritable quality for fome time after the death of . 
the other parts. It avails nothing here to animals 
with cold bloed, that they are endued with an ie, 
flinate life, and are capable of preferving that, as 
well as motion, after they are cut in pieces, — Teele. 
ther of thefe poifons attacks the principle. of their. 
motions, and deftroys the irritability of their mufs 
cles, they die fpeedily, all motion is annihilated. i in, 
them, and their parts will no longer give any fig. 
oF dite.” sd. heir body, it is true, will preferve i its ore : 
ganization ; but an organized body that has. ecieiidin 9 
motion, is truly a body without life. « . 
Tt is evident, then, that neither of the numerous . 
hypothefes naturalifts have invented, a great part | 
of which I have taken care to relate, explain ina. 
reafonable way the death of the animals poifoned by 
the viper ; but that its venom Kills in no other way, 
than by deftroying the ptinciple of motion, the 
only fource of animal life, in the different parts. dea 
am the more attached to the opinion that the venom 
of the viper acts in no other manner than by de- 
Pia 
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ftroying the sevitabiliey of the mufcular fibres, from 
having already fhown, in arnemorial printed in the 
Acts of the Academy of Sienna, that the nervous 
uid is by no means the trtie, the efficient caufe, of 
mufeular motion ; and even though I fhould be of 
another opinion, and- fhowld regard the animal {pi- 
tits as the caufe of irritability, and the true prin- 
‘ciple of all the motions in the animal economy, my 
difeova’y of the proximate caufe of the death of 
animals that have been bit by the viper, would lofe 
no part of ifs i importance; for whether it operates 
immediately on the nervous fluid, or on the mufcu- 
lar fibres, it is not lefs true that this venom kills by 
¢spriving the animal of all motion, and the mufcles 
of the power of contracting. 

Unlefs I am: deceived; I have now, I think, hap- 
pily terminated the controverfies that have fo long 
kept people at variance, on the mode of action of 
the venom of the viper. I believe I have explained 
how it is able, in fo thort a time, to kill even the 
‘animals thyt are the moft obftinate in dying. When 
‘once this poifon is introduced into the blood, it de- 
ftroys the irritability of the mufcular fibres, the 
fource and principle of all the motions, not only 
during the life of the aninval, but alfo after its 
death. I call every animal dead in which there are 
no longer any exteriour figns by which we can fay 
that it lives ; and, in truth, it is only according to 
our fenfes, ‘and the information they give us, that 
_wecan judge of the true death of animals; that is 
to fay, of the precife inftant when they ceafe ta 

“#. I 2 : exift, 
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-_exift, and are no longer alive. Indeed, howscan; we 
conceive a living being, without the idea of fore 
_motion in its organs? We fhould otherwife intro- 
duce into phyficks a fenfelefs pytrhoniim, and caft 
| trouble and uncertainty onthe moft certain and moft 
received notions and ideas. A principle of corrup- 
tion penetrates into, and fpreads itfelf in, the. folids 
and fluids, relaxes and decompofes the mufcular 
- fibres, and - caufes them. to lofe the powegof con- 
tracting. It is.to this general law ef putrefaction, 
then, and to this univerfal. principle ©f diffolution 
and death, that the entire action. of the venom. of 
the viper on organical bodies. is reduced; and to 
this we muft confine ourfelves, fince in effect what 
is called the fcience of nature. has its bounds, and 
fince it is not permitted us to go beyond them. 
Whatever this fcience may be, if it is true that a 
putrefaction exifts in nature, and that. it effects: the 
deftruction of all organized. bodies,, it is likewife 
certain that we are entirely ignorant of its mecha- 
nifin. Indeed when thefe bodies are f,bmitted to. 
its action, who is capable of informing us what is 
its mode of working on them, with what power it — 
operates, and laftly, what changes and what revolu- 
tions it caufes them to go through ? The prodigi- . 
ous number of fimall movements that are exerciled 
on parts of an infinite minutenefs, are too ebfcure 
‘for us, and efcape our lentes. It is, however, 
enough, to fee that a general principle ef putrefac- 
tion and deftruction, which decompofes organical, 
Boies, and gives them up to death, reigns, throughe 
out 


“ 
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out nature... To feek an acquaintance with nature, , 
we have nothing more to do, than to affemble the 
effects or particular accidents of bodies, and to 
compare them with other more general effects, that 
are called principles, or laws, of nature. 'This alone is 
what the great Newton did, when he fubmitted all 
the celeftial motions to the general law of gravita- 
tion. Of what confequence is it befides to an aftro- 
nomical obferver, to know the caule of the reci- 
procal tendency of the: bodies moving in the fky > 
Such a knowledge would be rather an object of cu- 
riofity to man, thana real advantage to aftronomy. 

Thefe were my fentiments pis I publithed this. 
Firft Part in Italian, thirteen years ago. I have at 
prefent made but very few changes. and additions, 
becaufe the fucceeding parts are, rigoroufly {peak- 
ing, merely a itifleutene ferving to correé&t what is’ 
previoufly advanced; and beats order would then. 
have obliged me to give confequences, which could 
not eafily have been comprehended, till after a ge- 
neral idea-was formed of the fubjech. 

Deftroyed irritability in the living machine -was 
what I moftconftantly ebferved at that time. It is 
for this reafon that I have reduced the action of the 
venom of the viper to this general principle, and 
have entirely excluded the nervous fyftem, I muft 
contefs, however, that the number of my experi- 
ments was then very limited, and that I had not va- 
ried them fo much as I have fince done. I was 
likewife ignorant of the faculty of the poifon Tice 
was; and alfo of the furprizing effeéts of the oil of 
I 3 = Geb 
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the Cherry Laurel, for the greater part unkiiown to, 
other obfervers.. 

I have likewife, in this Firft Part, paffed i in a very: 
curfory way over feveral other fubjeéts, and have 
even. given intoa few fuppofitions, which f fhall dif- 

eufs in my Microfcopical Obfervations (ah. The prin« 

cipal objects of thefe obfervations will be, the figure 

and properties of the globules of blood ; the ani- 

mals that are capable of dying and returning, to life, 
which will give me occafion to enter into. a com. 
plete hiftory of the celebrated eels found in fmutty 

wheat ; and, laftly, the caufe of the death of animals, 
furrounded by artificial and unrenewed airs. 


( a) Obfervations Microfcopiques, 


PART 
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CHAPTER £ 
| On the Source of manny cilia 


T HE ignorance of a truth in phyficks may hide 
from us the caufe of a natural phenomenon ; : 
but errour, when it fupplies t the place of truth, ftops 
the progrefs of fcience, and fubftitutes dreams and 
chimeras to facts and nature, It is at all times a 
misfortune to be ignorant of a truth; but when we 
are fenfible of our ignorance, we may Rill hope to 
come at a Knowledge of it, .The book that of all 
others would be the mot ufeful to mankind, is ftill 
wanted. It is one which would at once determine 
what we really know, and what we do not know; 
although we have perfuaded ourfelves that we do, 
Our reafonings would no longer have hypothefis | 
and errour for their bafis, and inftead of fabricating 
fyftems, we fhould endeavour to. prepare materials. 
Nature would be more confulted; we fhould reafon 
lefs, and know more, | | 
There are errours and truths which concern man 
more effentially than others do. Thefe are, parti- 
} Ia cularly 
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cularly, thofe which relate to the prefervation of 
his {pecies. 

Man is naturally fubje&t to certain Peroictiae 
whilf others again are accidental to him. . Medi- 


cine employs itfelf in each clafs, and in feeking — 


the remedies, renders itfelf ufeful to fociety. 

Thofe who have diftinguifhed themfelves in this 
refearch, cannot be fufficiently praifed. Pofterity 
will do juftice to their labours, and immortality is 
fecured ta them. But, on the other hand, who does 
not ice the mifchief that a remedy propofed in very 
violent difeafes may be productive of, if, inftead of 
being falutary, it is entirely ufelefs, or even hure- 
ful? To pafs lightly over fo important a matter, 


would be expofing mankind to the worft of mif. 


chiefs. The more certain we think ourfelves of 
the remedy, the more we defpife the danger, and do 
hot endeavour, fo much as we ought to he to 
euard againft it. The difeafe attacks. us, we. ne- 
glect the affiftance of art, and frequently become 


the victims of our own credulity, and Ps the ie 


rance of others. 


~ 


The perfuafion we are in that a aitdlels 1s peng 
blunts the ftimulus that would have pufhed our re-~ 
fearches a greater length, and we remain for ages 
in a pernicious errour, which the hope of reward, 


and the afpiring to fame, would have refcued us 


from. The hiftory of human difcoveries ts filled 
with examples of this. We owe every thing to 
thefe two great fprings of human actions, intereft 


and ambition, _But when a eae of knowledge 


is 


' 
+ 
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4s entertained, all inveftigation is laid afide; and 
far from any further difcoveries being made, the 
very hopes are loft of knowing anything more. 
Such was the deftiny of Europe when in a ftate of 
barbarifm and ignorance; and fuch are ftill the 
‘ideas of the favage.., 

It is now more than ten years ago that I pub- 
jifhed a work Ox the Venom of ibe Viper, in Italian. 
{tis this work which forms the firft part: of the 
prefent treatife, 1 then ina manner engaged myfelf 
to the publick to give a fecond part, in which I pro- 
poied not only to {peak of the remedies againft this 
yenom, but likewife to treat of feveral other inte- 
refting points altogether new. I had neither time 
nor convenience to finith all the ‘refearches I had 
then in view. I was defrous of certain and evident 
confequences, and it was neceflary to multiply ex 

periments infinitely, and to vary them a. thoufand — 
ways. But the little fuccefs I met with in feeking. 
a fure remedy againft the bite of the viper, particu- 
larly oceafioned me to defer the publifhing the Se- 
cond Part for fo long a time. Not but that I tried 
a great number already known, and feveral others 
which either imagination or chance threw in. my 
way; but they all appeared to me more or lefs inefii- 
cacious, and I found none of them certain. It is na- 
tural to fuppofe, that, amongft other remedies, I did 
not forget that moft re one of all, Eau de Luce; 
(which indeed is nothing more than’ the fluid wela- 
tile alkali, joined with a little oil of amber, that does 
fot at all alter its qualities) I tried it, but the fuc- 


cels 


_eefs by nomeans anfwered my éxpectations) fo that. 
I at length abandoned it, as I] had done all the-ves © 
' A new work has lately awakened the attention of 
the publick on the advantages of the volatil® akan 
againtt the venom of the viper (a). It is announced 
in this work, in a tone of affyrance and. -perludfion, 
to be the irae fpecifick againt this pr tae fon, 
.as well as againft almoft all difeafes, | owever dread+ 
fuk. Inreading this work, 4: apprehe ided tha 
had been miftaken from beginning :o ene ine sed 
when'l reflected on the experiments’ I had made iz 
Italy, I knew no longer what to believe, aiid’ ! was: 
times even led to think, that the vipers of France 


are either lefs venomous-and inguin e than thofe ~ 
of Italy, or that they are of a: different kind #1 E 
frueit is, that felf-love does not ‘floven as to acknow= 
ledge our errours till the laf moment | eteal ff te 
But what furprifed me HIT more, was: to ‘yee! the 
@rrours of Redi, on the ufe of i bag that ¢ svers 
the canine teeth of the viper, which were refuted 


miore than thirty years ago” by Meade ater make 
their appearance in modern’ publications; to fee — 
likewife the errours of Mead 6n the pp siti 
venom of the viper, which he himfelf had abjured ; 
and, laftly, to find wae ui the fame hi he 6 
(a J This work is entitled; Bxpbiiences “dad of faixe connoit 5 
que P Alkali wolatil fuor eff le remeae le plus effcace hitb a) aby= 5 
wies. Paris: The Authour is” Mr. Sage of the’ Academy’ of — 
Sciences. ead ew SP Pad hae aR of 
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faline nature of this venom, which have been refuted 
in Italy for more than ten years (a). 

If on one hand I could not perfuade myfelf hide I 
had been deceived on fo many points and queftions, 
which I had, however, examined without preju- 

dice, and with a with to difcriminate nicely ; on the _ 

other hand, it was impoflible for me to conceive, 
how certain authours could advance fo many mat- 
ters as facts, with fo much affurance, and without 
having previoufly convinced themfelves by certain’ 
and repeated experiments. I could not compre- 
herd any more, why the authours of thefe new pub- 
fications had neglected to demonftrate clearly the 
fource of the errours into which the writers: pofte- 
rior to Mead had fallen, who had flattered them-! 
felves that they had fhown with the ftrongeft evi-’ 
dence, both by obfervation and certain experiments,’ 
how Redi and rare had each of them been led in- 
to errour. 

As the publick are serfiied that in‘ phyficks, 
fubje&ts are fubmitted to experiment, and not to- 
authority, thefe gentlemen ought to have expofed 


(a) There is however, nothing aftonifhing-in this, when we 
confider the mode that is generally adopted by our modern wri- 
ters. More than two hundred authours may be named who 
have copied from each other on this fabjeét, and have given us 
grofs errours for demonftrated facts. One might reafonably ex- _ 
claim to them, ‘* Modern parrots, the copyifts of other parrots, 
ceafe to deceive us, and for once confult nature. Had you em~- 
ployed the time you have fpent in copying each other, in making 
experiments, how many errours, and how Bie time, would you 
have parse to Pony’ i a 


* 


experiments 
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experiments to experiments, and obfervations to 
obfervations, and to have developed the errours into 
which we are fallen, But they have not made any 
fuch attempt. They have fubftituted their authoe! 
rity to experiment, and their name to obfervations 


This method is altogether pernicious, and necefla~ 


-orily tends to perpetuate errours among{t men, and, 
to render difputes eternal, When we know that two! 
_@bfervers do not agree on a fact, or on an experi-) 
ment, to which of the two muft we truft, provided’. 
they are both of an equal merit?) We remain in: an. 
abfolute uncertainty, and can only have acquired,’ 
-on their perufal, a reafonable pyrrhonifm. 9.) 
But is there no touch-ftone to enable us to judge 
where the miftake lies betwixt them, and of two. 
contradicting experiments, to om sasih true 
one from the falfe? | ee ea nae 
ni het difficulty of judging bade two. , authors, 
even in matters of fimple faét, has been the occas 
fien of many errours and hypothefes having lafted a 
long time, even after their falfehood has been demon= 
ftrated; and. many tr uths have been rejected, mere-. 


ly becaufe experimentérs have not been. able to ré- 


peat the experiments that proved them) i in ‘the fame 
way in which they’ were fir made. 9 ne 
For my part, I think it the duty of the hae ob- 
ferver, not only to repeat faithfully the anteriour ex-~ 
periments ghat contradigt his, but likewife to give 


his own in fuch a way, that" they cannot leave the 4 


fhadow of a doubt in the mind of the reader. 
Without this provifo, he will lofe the aim he pro- 


pofed 


* 
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. pofed to himfelf in writing—that of being believed; 
which he wilt not defervey although he may ns ac- 
cident, have faid the truth. | 

There are three iil methods of avoiding 
this inconvenience, which perpetuates errours, and 

qf keeps us in a (we ngerous fcepticifm. 

» The firft is, t } aly the experiments ex- 
ceedingly. It is sale Michocsible, in repeating 
them fo many times, that fortuitous cafes do not 
occur to vary them, and that the final refult of fo 
many of them is not certain and conftant. 

The fecond is, to vary them in a thoufand ways, 
changing the circumftances as the nature and {pecies 
of them may require, and giving them all the pre- 
eifion and fimiplicity they are capable of. This 
method fuppofes much greater talents and genius 
in the obferver than the firft, and there are few of 
thefe, even amongft the moft fkilful, who can boaft 
ef having invariably put it in practice. 

The third method is, not only to fucceed in 
making experiments, decifive by their number, va- 
riety, and fimplicity; but likewife to attain to a 
difcovery of the fource of the errours that others 
have fallen into. 

It. is a fault, then, in thofe who write the laft, 
not to enter into a very minute detail of their expe- 
yiments, and to endeavour to demonftrate their fu- 
periority and exa¢tnefs, im comparifon with thofe of 
their predecetlors. It, however, is particularly in- 


cumbent on them to trace the origin of errours, and 
to fhow how the former obfervers have been de- 
ceived. 
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ceived. - Without this, all their labour is. a puré 
lofs, and. they are by no means worthy of con- 
fidence. =e te ee 
From all thefe confiderations, I have deemed it 
neceflary to return to the fubjec of the prefent 
work, and to treat it in as particular a way as my 
circumftances will allow sme. The importance of © 
the fubject requires this mt fince it tegards a 
very dangerous and mortal difeafe, which imprefles — 
with fear thofe who have the misfortune to be at- 
tacked by it, and creates uneafine(s in families, 
Perfuaded that a perfect knowledge of the,ve- 
nom of the viper cannot be acquired unlefs by a. 


_ fearch into all its, properties, which are, in a greater | 
or lefs degree, unknown, I wifhed that neither of : 
them fhould efcape me; without fub nittin g it toa , 
rigorous, and, at the fame time, impartial, invefti- ° 
gation ; and that nothing which related to the fub: 
ject thould be wanted, was defirous of examining 
afreth the fuppofed acidity of this venom, and the 
falts of which fome people will have it, to. be com-+ — 
pofed. | | " Jill en i skis 
Any errour whatever that relates to this fubject, 
may, in time, become dangerous in its tenden- 
cy: Authours, perfuaded by a miftake of Mead, 
that they were acquainted with the true nature of, F 


ys 
“4 


the venom, have been ready to fabricate fyftems to 


explain the way in which it acts, and how.and by 
What mechanifm it is that it produces fo. {peedy a = 
death. They have afterwards. invented remedies & 


that relate to the. fuppofed nature of this poifon, 
arti | aie 


4 


vs 


r 
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and what is. ftill hove esate; have found them 
efficacious: ‘They have fhouted victory, both on 
occafion of the theory and the remedy, and have 
fhown how the one ferved as a guide to the attain- 
ment of the other. In a word, they have pretended 
“that all is done, and that nothing more remains to 


be known of the viper’s venom; maintaining, that: 


they are acquainted with its nature, its mode of ac- 
tion on the animal machine, and lafily, with the re- 
medies capable of deftroying its effects. — But let 
us leave thefe authours with their fectaries, to ap- 
plaud themfelves on knowing fo many things, and 
on having divined natute. I believe, on the con- 
trary, that we as yet know nothing about it, and 
that this matter is altogether new. My experi- 
ments will fhow this, in the courfe of the prefent 
work. 

A great part of susie experiments required the 
afiftance of feveral perfons; and J have reafon to 
congratulate myfelf on this neceffity, fince, amongft 
others, it procured me the prefence of two men of 
tare talents; Dr. Troja, Member of the Royal Aca- 
demy of Naples, author of feveral excellent tracts 
on animal phyficks, who happened to be at Paris at 


the time I made my experiments (2); and M. Jean 


Fabroni, of Florence, afeilow traveller, and attached 
to the cabinet of natural hiftory of the Grand Duke 
of Tufeany, a well inftructed, and very promifing 
® x 

fa) M. Proje vifited me almof every day, to obferve my me- 
thod of making experiments on various fubje&ts in phyficks. 


iy 


A young 
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young man (a):—I name thele gentlemen here. 
with the greater pleafure; fince, in thus publickly 
teftitying to them my gratitude and efteem, I give 
my experiments a greater degree of authenticity. 
The firft queftion I now undertake to. examine, | 
and which has been the principal oceafion of my et\- 
quiries, is, whether the fluid volatile albali is a cer- | 
tain remedy againft the bite of the viper; that is to 
fay, whether it refeues from death an animal that~ 
would otherwife have perifhed by it: This firft re- 
fearch is clearly very interefting, and deferves to 
be examined with all pofhble attentions I have 
multiplied my experiments on this firft point, ina — 
way that more than pne of my readers will deem un- 
neceflary. But I know of what weight. the prejus 5 
dice for a favourite hypothefis and the authority af 
a celebrated writer, are. Errour andtruth feem td 
"meet with the fame difheulty and refiftance from 
» mankind; one in unrooting, the other in eftablifh- 
ing, itfelf. The Newtonian fyftem. was combatted 
for a whole age before it was received; and it re2_ 
quired as long a time to abandon that of Defcartes: - 
What is very certain 1s, that fo many errours have: 
not been fpread abroad, as to the nature of the ve- 
nom of the viper and its remedies, but becaufe too . 
few obfervations have been made; and ‘experiments 
too little diverfified. | a i 


(a) M. abrony was |i cage setae at the Cube ca made 
in London and on my return into Polar and willingly 


charged himfelf with the defigns of the plates i in tit Pee ile 3 J 


if ad ** Mead 
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‘Mead himfelf was. not exempt from this fault, as 

I thall thow in examining the rertiedies he has pro- 
pofed againft the bite of the viper. ' The ufe of the 
Volatile alkali itfelf was only introduced in confe- 
 Quence of a falfe theory on the nature of the venom,. 
and was only fupported with fo much prejudice 
and obftinacy, for want of the making of a fufficient 
number of'experiments. ’Tis on the fame account 
that the difputes on animal phyficks, which would 
have terminated at their birth if experiments had 
been much more multiplied than they were, till 


exift, But the art of experimenting is flow and 
painful, inftead of which it cofts but little trouble 


to follow the authority of another. It is eafierto . F 
Sat aay 
teafon than to make experiments ; and this art, inva: ’ 


_ fiably long and difficult, is not within the teach of 
| every one: 

_ . Other readers ll find, that. the number of my - 
f experiments, however great it may be in itfelf, -is 


hot fufficient to decide all the queftions I examitie ° 


"in this work, nor to terminate all the refearches I 
| inake into the venom of the viper: J have nothing 
| to oppofe to thefe laft, and; likewife, I do not. take 
eupon me to fay, that all the confequences Thave 
deduced from ‘my experiments are certain. Per- 
| haps a number. of experiments twice as great, 
would fearcely be fufficiertt for thise » Thofe who 
ee, acquainted, with the difficulties that’ are meh 
ti 


# 
| Bow ‘how much, the cifeumftances betwixt cone 
animal and cate i (whieh, tigoroutly {peak 


Vor. I : ,*. an wes 9 hee - ing, 
-_ eit ; : S ; * . e a we F * { 


* me & 


m emperimenting on living animals, and who 


« 
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me 
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: 
ing, are never the fame) will agree with mie on this 
head. 
~*... Let all that has been written. on the deritability: 


om and fenfibility of the animal fibres be examined, 


" “y and the fame inconveniences, the fame difficulti 

_ "will be difcovered. It is true, that a very . 
'«.° number of experiments have been made in a few 
-.- years, and that an infinite number of animals have 


beeen facrificed to philofophy, or publick utility ; 
but much remains yet to be known, precifely becaufe © 
the number of experiments is not yet fo confidera- 
ble as it ought to be. a 
.» . I mutt likewife confefs, that I re wanted both — i. 
* < time and patience to do more. Nothing but the 
» ‘idea of publick utility can fupport the horrour of 
-_ feeing fo many animals, fenfible of pain like our- 4 
- _ felves, fuffer under our hands; and to view them — 
, P Tad * expofed to a thoufand kinds of torments. I leave — 
*, the purfuit of this career to thofe who are ‘nobel 
.. courageous than myfelf. The road is open to ob- — 
~ fervers, and I fhall rejoice to fee them embrace 
with ardour, the fearch of truths that are advan- 


| tageous to the human cv A ae 
é * SF ea hie saab ‘7 : 
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Whether the Volatile Alkali is a certain Remedy againft 
the Bite of the Viper. | : 


I DEEMED it neceffary to examine this firft quef- 
tion in the moft circumftantial way, and therefore 
multiplied the experiments extremely, and diverfi- 


fied them very much. This is the only method . 
that could lead to demonftration, and 1 flatter my- 


_ felf that my readers will be freed from all doubt. 


’ The animals I had bit by vipers were of three dif- 


ferent kinds. I employed birds and quadrupeds 


with warm blood; and frogs, which have the: . 


blood cold. : | 

Amongft birds, I almoft always employed fpar- 
rows, pigeons, and fowls; amongtt quadrupeds,- 
rabbits, guinea-pigs, cats, and dogs. 


7 
cS : 
£ 


An animal may be bit by a fingle viper, and by 


feveral. It may be bit once or more; in a fingle 
part, or in feveral,—All thefe cafes may make great 
variations in the difeafe and effeéts of the venom: 
it was therefore neceflary to diftinguith them from. 
each other, cena. m 
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Animals bit by a fingle Viper, and bi 3 ONCE. - 


The leg is the part of the animal I ‘contend 
had bit by the viper, in all the experiments i 
tained inthis chapter. By /eg, 1 mean the mufcular- 
part of the foot, that is betwixt the femur and 
tarfus. ‘The facility of having animals bit in this 
part by the viper, made me give it the preference. 
There is likewife another advantage, the eafe with 
which the remedies are in this cafe applied. 

In the experiments of this chapter, as well as 
thofe of the following one, I employed no other 
remedy againft the bite of the viper than the fluid 
| volatile alkali, to be found in every apothecary’ 3% 


: ae fhop. Some that I made ufe of, I made myfelf. 


Its compofition has been long known, and i is de- 
{cribed in all the pharmacopeias. I employed it 


~~ 


i by having it fwallowed, and by applying it tothe — 


part. When I withed to treat the part bitten, I 
dapped it a long time with a piece of linen, well } 
-moiftened with the volatile alkali, and laftly, co- | 
_ vered it with the fame linen, to keep it wet the , 
~ longer. That which was fwallowed, as will be 
feen hereafter, was diluted with a quantity of 
water. On many occafions, I repeated it feveral 
times, and likewife made frefh applications of itto — 
the part. There are animals which live fo fhort : 
time after they have been bit, that I thought it fu. 
perfluous to make repentcg, applications of the vo- 

| latile 
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- Jatile alkali to the bite. When I fay, fimply, that 
I treated the part bit, or that ] treated the animal, © 
it muft be underftood, that the volatile alkali was 
not given internally, but only applied to the part. | 

I hada dozen {parrows bit by as many vipers, a 
fingle time each. I took them from the cage, one 
after the other, without any choice. The firft that 
‘was bit was immediately treated; the fecond was 
not; the third was treated, and the fourth not; 
and fo on as to the others, each having a thread 
tied to its foot, with knots, to diftinguith them from 
each other. The feathers had been previoufly cut 
from the legs with fciffars. The animal was fearce- 
ly bit by the viper, when it was treated; fo that there | 
‘was an interval of not more than five or fix feconds 
betwixt the bite and the kong of oe volatile 
alkali. ae 
The fparrow firft bit, which was treated, at ne ie 
‘end of two minutes could no longer fupport itfelf 
on its feet, and died at the end of fifteen. 

The fecond, not treated, began to reel after three 
minutes, and died at the end of the thirty-fifth. 

The third fell on its belly after fix minutes, aad 
died at the end of thirty-eight. 

The fourth fell after four minutes, and died W 
the end of twenty. 

The fifth after five minutes, and died at ied oo : 
of twenty-feven. | 

The fixth after feven minutes, a died at the 
‘end of thirty. : | : 
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| . . 
"The feventh was.ftill living at the end Of three 
hours, and did not appear to have at all fuffered: 
The eighth fell after two minutes, and died at 
the end of feven. 
The ninth fell after three minutes, and ibd. at 
the end of eleven. . i 
The tenth fell after two minutes, and died at the 
end of fifteen. . 
The eleventh fell after a minute and inc thie 
and died at the end of two and an half. 74 
The twelfth fell after fix minutes, and. died at 
the end of thirty-two. _ 
The fparrow that was bit the feventls as a 
have. juft faid, was ftill living at the end of three 
hours, I examined its leg, and found it perfe@tly © 
in its natural ftate, without lividnefs, without fwel- . 
ling, or any apparent wound. The legs of | ‘the | 
-other fparrows were very much changed, even ime i 
-. mediately after they had been bit; whence it was 
eafy to conjecture, that either the {parrow above © é 
alluded to had not been bit by the MaDe or that 


- this laft was without venom. 


To difcover which of thefe two iy picketed inal 

the true one, I had this fparrow bit by the fame 
viper, in the fame leg. A little blood flawed from 
the wound, which I immediately treated. It fell 5 
after two minutes, and died at the _end of four; a ; 

proof that the viper was provided vaste venom, but * 
that the leg had not really been entered by the teeth. — i 

I had, however, no fufpicion of this at firft, as thee 

seeenture biti in the ufual way. | Ran 

I withed ; 


he ‘ 
Cae ” hy Bt 
. | cali 
ae he fame Tk, twelve 4, 
other fparrows, with the fame order and circum- ¥ 
ftances. But I made the fix that were treated like- x 
* wife fwallow afew drops of water, inwhichI had 
put a proportion of the volatile alkalt, of: dhqute dn. * "Be 
hundredth part. : 
: The time of the death of thefe animals isAeX- u 
 prefled by the following numbers, representing as 
many minutes elapfed after the bite; 10, 7, 8,9, 6, ; 
75 39 72155 185 55 372+ Phe fix firft numbers fhow We 
the time the fparrows lived, that were treated with ‘na ps 
, 


the volatile alkali. © 
From the preceding peli Die the following a 
. confequences may be deduced : 

». I, That the vipers I Mined were (ficiently 
. provided with’venom to kill fparrows. ) 
“9, That the venom is fcarcely introduced into 
‘the'leg of the animal, when it fwellsin a fenfiblede- 
gree, changes its colour, and becomes fomewbat de kes 

elivids. aig oo a 

a ‘His T hat it is not (igiciens to enable fn venom “si 
Pg infinuate itfelf, that the viper feizes an animal be- » _ 

_ ‘twixt its teeth, and that it clofes its mouth, and, | 
-preffes with it,» : oe 

a lVs That, the fluid volatile alkali does not el ree 
. Terve the lives of the {fparrows bit by the viper. al eats 

~V. That the volatile alkali given internally to : 

‘ ei may even be hurtful to them. The fpee-_ 
dier death of thofe that {wallowed ity may at leaft | 
lead one to a fo, 1 das eat te Re ie 

Rape le Bae 


“ 


be Ee ate ee, ee 
Wee te hots. pn | ve « oe ie 
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| we But te Mlenbei ar the abetting 4s hole: Taf. e 

” ficient to render the confequences I have juft de- 

duced certain; ’tis'a multiplicity of *hent’ alone | j 
that can effect this. © oe 


Thad twelve other {parrows, equally lively, bit in 
i the leg as above, each by a fingle viper, and only 
or once. I treated only fix of them with the volatiles 
ne alkali. They all died. In all of them the leg that 


+ was bit became livid, and fwelled in a greater or lefs | 

a ec! in lefs than two minutes, 

‘a ? “+ w The fix ‘treated died in‘3, 4, 6 ogee 48; 33, mis : 
_ ~~ nutes. The fix that were not treated. in 4) 4, i 


4 


ee & 18, 45. ’ : 

‘i To obtain ftill more certain coved I had 7 
twenty-four others bit. I treated twelve, and made 
them {wallow the volatile alkali: “All the twenty- « 
four died. The following numbers’ “fhow the thi 6 
jhe mt nutes the twelve that were treated lived, 2, 35 3) 5, 

5 ‘By t,o 10; 99,41 geen thefe again indicate f 

; the minutes that thofe furvived ‘on which bp feme- 
a ' dies” were y ttied, 4, 6, 6; 6, 7» 15 9» gs 9, toy'15," 
20. » 
eee Df i is a a erath thd, eftablithed by cnjfetthichie al . 
: . the fluid volatile alkali is altogether tfelefs, whether 
fe ti gat is fimply applied. to the part bit by the viper, | or ) 

3 4% {wallowed by the animal at the fame time. ‘We may 
*. even fufpedt it to be hurtful, to fparrows at leaft, ” 
: However evident it may appear, that the volatile 
alkali is not an efficacious remedy in this cafe | ‘toa 
* Bpall animal like a iparrow, jt is not on that ihe? 9 


_ ‘demonftrated, that it may not be fo to a much larger 


a 
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animal, and of a different fpecies. 

The venom introduced into the body of a lareer 
animal, fhould be confidered as diminifhed in quan. 
tity. Its effects fhould certainly not be fo violent : 
and indeed this is the cafe with all the poifons ine 
we know of, What is a remedy to a large animal, 
or one of a full fize, may be a poifon to a f{maller 


‘animal, orto one ftill young, i ‘ 


We mutt therefore again have recourfe to experi- 
ment, and fee the effect the bite of the viper has on 
other Baurals, 


Experiments on Pigeons. 


Thad a pigeon bit if the lee by a viper, and in- 


» ftantly treated the part, At the end of a minute it 


fell forward, and could no longer fupport itfelf, In 


twenty feconds more it died. 


T had another pigeon like the firft bit in the fame 


way, but did not treat it. At the end of two mi- 


nutes it fell forward, and in two minutes more it 
died. 


’ Thad two other, pigeons bit in the leg 3 one was 


treated, and the other not. The firft fell -at.the ena 


of three minutes, and died at the end of the twen- 


tieth, The other fell at the end of a fingle minute, 


and died likewife after the twentieth, 
Of two other pigeons bit in the leg, I treated only 
one. The one treated died at the end of forty hours, 


the other at hin end of an hour. 


I had 


io 
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I had fix other pigeons bit in the ufual way. — 
Three were treated, and three not. Thofe that were 
treated died at the end of 6, 22, 40, hours. - The | 
other three died at the end of 1, 2, 10, hours. 

I had two others bit in the leg j in the ufual way ; 
one I treated, the other I did not. The treated one © 
died at the end of eight minutes ; the other at the 
end of two hours. 

The intervals‘at which pigeons die that are bit by 
the viper are fo different, that they fcarcely allow a 
reafonable conjecture. It feems, however, that 
two truths may already be deduced. One, that the 
volatile alkali does not preferve from death the pi- 
geons bit by the viper. The other, that birds larger — 
than fparrows live longer in the fame circumftan- 
ces; or, if you will, that pigeons die much later 
than fparrows. ‘ : 

But experiments muft be multiplied, and the 
circumftances attending them examined more at- 
tentively. 

Ido not conceive very well how it was, that of 
two animals of the fame kind, bit once in the fame 
part, one died at the end of two minutes, and the 
ether at the end of 40 hours. 

_ J likewife obferved fomething fimilar to this in 

the fparrows; and therefore determined at length to ~ 
have a very large number of both kinds bit. Idid — 
not treat any of them; but, in return, I marked. 3 
carefully all the circumftances that attended the ex- 
periments. I fhall not enter into a detail of them) 


a on account of the very great number of them; 
7 but — 
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but think it *fufficient to deduce the carta 
truths: ? . 

I, That other circumftances alike, the larger the 
viper, the more violent the difeafe, and the more 
fpeedy the death. 

Il. That the difeafe increafes likewife in viqlence, 
in proportion as the viper is more enraged. 

Iii. That it likewife augments in proportion to 
the time the viper compreffes the animal it has bit 
betwixt its teeth. | 

IV. That the difeafe of the part bitten foaind to 
be greater in proportion to the time the animal fur-. 
vives. : : | 

V. That in fome animals black and livid blood 
flows from the wound, as foon as it is made. 

VI. That in others, on the contrary, it flows red, 
and preferves that colour, — 

VII. That the animals from which the red blood 
flows, die later than thofe from which it flows black 
and livid. 

VIII. ‘That the venom likewife, which hate ea 
its colour and its qualities, fometimes flows out 
with the blood. In which cafe, the animal not on- 
ly furvives, or is much longer in dying, but fome- 
times does not appear to have had any complaint. | 

‘Thefe confequences, the fruit of an infinite num- 
ber ef experiments, diverfified in every poffible Way, 
and in which all the circumftances that accompanied 
them were rigoroufly examined, form fo many 
pert, which explain how it is that of two ani- 

mals 
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mals bit in the fame part, one dies fuddenly, and 
the other furvives, or does not die till very late, 
‘There’ is likewife another reafon, which I have 
fince difcovered, and which may vary the effeéts, in : 
animals that have been bit, very much. This is 
owing to the viper itfelf, I have fometimes, ‘tho’ 
very rarely, found. vipers that had no venom in ei- 
_ther of the two veficles, and more freanently that 
only had it in one. 9 
What led me at firft to , fated that the veficles 
did not conftantly contain venom, was obferv- 
ing it to be to no purpofe that I had a pigeon bit » 
repeatedly by a certain viper; and that it not on- 
ly did not die, but difcovered no fymptom of di-_ 
feafe, notwithftanding the canine teeth of the viper 
had pierced its flefh through in féveral places. 
Having had occafion, in the courfe of thefe ex- 
periments, to cut of the heads of a great number of 
vipers, and to examine their venom, out of two 
hundred, perhaps, I found two that were entirely — 
deftitute of venom, and five that, inftead of [venom, © 
had a white and opake vifcous matter in the veficles. 
In two of thefe laft, I found this white matter to be £ 
perfeétly innocent. But in the other three it fill” 
preferved, partly at leaft, its venomous quality, as 
I affured myfelf by introducing a fmall quantity of 
it into the legs of pigeons, which had been bit fu-_ 
perficially, and which died at the end of a ce aie 
nutes. | e 
It is another eftablifhed truth then, that . vipers 4, 
arc fometimes found without any venom, and that 
fomenhat 
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fomewhat more frequently a whitifh humour is con- 
tained in their veficles, which is not always veno- 
mous. Butthefe cafes are invariably very rare, and 
only met with in examining a very great number of 
vipers; whence it follows that it is alfo true, that 
vipers have in general their veficles filled with ve- 
nom, and that this humour occafions difeafes, and 
even death. | 
I obtained much more uniform confequences, by 
introducing the venom into the body of the animal, 
inftead of having it bit by the viper. This is the 
method lemployed. I cut-off the head of a viper 
with a pair of {ciflars, and,’ after a quarter of an 
hour, opened the mouth, and with another pair of 
fciffars feparated the lower jaw. I then divided the 
upper part of the head in two with very ftrong fcifs 
fars ; each part being furnifhed with the canine 
teeth, and with the veficle of venom. With a little 
courage and dexterity, which are acquired by cuf- 
tom, it is eafy to force the tooth of the Viper, on 
which a compreffion is made with the fore finger 
whilft the veficle is prefled upon by the thumb, into 
the fkin of an animal. A greater or lefs quantity 
of the venom may be introduced, by prefhng more 
or lefs on the veficle; the wound may be made 
wherever one pleafes; and, laftly, the venom may 
“be kept from being rejected, by letting the tooth 
“remain along time inthe wound. A great number 
of experiments made in this way, prove that {parrows 
die betwixt five and eight minutes, and pigeons ia 
betwixt eight andtwelve. There are very few that 


fe 
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die fooner or later ; whence it follows, that by pur- 
fuing this method, the periods of their difeafe are 
both fhorter and more uniform. 

Thad a dozen pigeons bit in the ufwal way, one. 


after another, by as many vipers, and treated them — 


all with the volatile alkali. They all died. ‘The 
numbers 4, 10, 16, §2, exprefs the time in minutes 
in which four of thefe pigeons died; and the num- 


bers 2,4, 9, 15, 19,22, 25, 96, exprefs the time, 


in hours, of the death of the others. 


Thefe new experiments leave no doubt as to the. 


inefhicacy of the fluid volatile alkali ageiat the ve- 
nom of the viper... 


To affure myfelf ftill better of shia: Thad ewent y= 


four other pigeons bit, each of them once in the leg, 


by aviper.. I treated them all, but only twenty- : 


two died. The time of their death is expreffed i int 


minutes, by the numbers 4, 4, 6, 6, 7, 8,8, 10, 12, 


¥4, 14, 20, 50, 50, 56; and in hours, i I, I, 25 | 


437, 19, 18,526, 30. 


Two of thefe pigeons, bit in the fame way as reg 
others, appeared not to have fuffered at all, walking © 


about the chamber as before the operation. At the — 


end of two hours, being defirous of examining the — 


flate of their legs, I could find no fign of difeafe. 


They were neither fwelled nor livid. I could only , 
find in one of them a fmall hole, and a fmall red 
{pot of blood, at the part where the tooth had pene- — 


——-- ..- eas 


trated. Since there was not the {malleft mark of. j 


difeafe, it was eafy to perceive that the venom had 
not introduced itfelf; or, if it had, that it had been 


2 thrown 


» 


confequences from them. : ue 


i 
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thrown out again, fo as not to occafion any com- 
plaint to the animal. After ten other hours, I had 
both pigeons bit once in the fame leg by two vipers 
that had already been employed in the fame way. 
At the end of three minutes there were figns of di- 
feafe: one died at the end of an hour, the other at 
the end of two. | | 

Not content with thefe experiments, I had twelve 


other pigeons bit inthe ufualway. Itreatedthem im- 


mediately, and made them {wallow the volatile alkali. | 
They all twelve died, at the end of 4, 4, Fs AOsiTl0, 
10, 15, 18, 20, minutes ; and of 2, 3, 3, hours. 
Whilft it is certain, on one hand, that the volatile 
alkali is of no effect in recovering pigeons bit by the 
viper; on the other hand it remains undecided whe- 
ther it isin this cafe hurtful or not. 
The periods at which thefe animals die are fo va- 
rious, that it is not poffible to deduce any certain 


- Experiments on Fowls. 


~ Itis not fufficient to have demonftrated the inuti- 
lity of the fluid volatile alkali adminiftered to pi- 
geons, to allow us to canclude that it is ufelefs to 
larger animals, that are more difficult to kill. The 
volatile alkali may have time to a&t againft the ve- 
nom of the viper, when the difeafe is not fo violent, 

and the animal flower in dying. 
- There are certain remedies ae although efii- 
cacious, » 
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cacious, require a certain time to act; and, kia | 
almoft all are of this defcription. oa 


1 had a fowl bit once inthe leg by a viper, ‘ad 
immediately treated it; at the end of fix hours: 
the fowl died. I afterwards had another bitonee by 
a viper, and did not treat it. ‘This umnies in 
eight hours. 

. I had two other fowls bit. once in the lees as ‘iheals. 
One was treated ; the other not. ‘The mere roe 4 
four hours; the other in ten mains uae 

I. had fix other fowls bit as above, eatin once. ait | 
the leg by a difting vipers. The three firft- were. 
treated with the volatile alkali; and died ; one in 
fix hours, another in eight, and the third an nines, 
The three others were not treated, and aledén: Te 9s | 
20, hours. ee {> phat spas 

Although the seis of the experiments | ditt , 
to made on fowls, is not yet fufficieht to allow, cers. 
tain confequences. to be drawn, it however. appearsy 
that the followifig very parable ohes may already 


be ftated. | dius ig epi 4 
I, That it is very" » poflible ae fowls bit once in 
the leg by.a wiper, to dies». ., ¥i 


I]. That they in general die much eer pis 
geons; and: than {parrows, whieh die. neat With. 


much preater facility than pigeons. * yon? ful 
II]. That birds refit death in proportion theits - 
fize. Jy me Po 


IV. That the volatile alkali is not Gn of. no ufé — 
in curing fowls bit. by the viper, but. lia itis cca 
baby even hurtful to them. 4: epee 4 
Sar “fe 
¥ 


+ 
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‘ ie experiments ne, be multiplied much more, 
to fee if oe juft deduced are well or 
badly founded. 

{had therefore fix fowls bit Seeticls by fix vi- 
pers, each once in the lee. I- treated them all fix, 
and thade a frefh application of the volatile alkali to 
the part bitten, every two hours. Two of the fowls 
died in the fpace of four hours; one in five, two in 
fix, and ‘one in tens “A moment after, I -had 
fix other fowls bit by as many vipers, cach once in 
the-leg, and did not treat either of them. ‘Twodied 
in two hours, two in ten, and two in twelve. 

Twelve other fowls were bit by as many vipers, 
each once in the lee. I treated fix, and made them 
{wallow the volatile alkali. The other fix were left 
to themielves. Of the fix treated, five died; the 
fixth had fearcely any fymptom of complaint. * Its _ 
leg neither fwelled, nor became at all livid: ‘There’ 
was fimply a hole in the fkin, which was ted anda 
good déal inflamed. The five I have juft mention- 
ed died in 3, 4, 6, 7,.10; hours. The other ite died 
in 6, To, 17; 22, 36,36; hours: 

Had the experiments I have related 6. 6 beer 
more numerous; the abfolute inutility of the fluid 
volatile alkali againft the bite of ‘the vipér would — 
not only have been demonftrated, but we might 
even have doubted its innocence, at ial to this {pe- 
cies of animals. 
pe 3) treated. fowl that aid not die, , proves nothing 
in favout’ io? the votstile alkali, as will be feen in 
the continuation of this work. It is one of the - 

Vou. I. L, ) cafes 


4 
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cafes I remarked above, in fpeaking of the pigeor 
and {patrows, in which the venom was not commu 
nicated to the part bit, although the canine tooth 
had left fome opening in “it, either owing tothe 
- not having any venom, or to) the rejecti | 
| Nothing 3 is found in‘either of th 
nde the volatile alkali... ¢ 
. Having affured myfelf of le we ts snare 
medy to the three fpecies of birds ua fubmittec 
trials on quadrupeds.» ight Sathe: kan an 


ar? q WS ci % 
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the we frac. pr Sp let livid. Ae hen of 
fixteen hours a wound of an inch in breadth:form- 

ed itfelf at the) part that had been bi 
In twenty hhours’the Aisin inthis. part w ly 
eaten away. ‘The wound continued op » a oe »me te | 
than twenty days,,. during wiehitaeg 1e the, animal 
moved its leg with difficulty; the foot was greatly 

contracted, and ithe washer very. m 
mained in ty: contracted, pert 
recover the perfect ufe of it, Maree 
. Another Patni ia ree | 
was, in the fae: ibn 
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Tes, which was fot treated. The ee died at 
the end of two hours.» : 

‘Lhad four others, tes testy a third the fize of 
two preceding ones, bit in’ the above way. 1 
treated each of them, and made them {wallow the 
volatile-alkali. They all died, one in two hours, 
another'in three, the third in fix, and the fourth © 
not till the twentieth hour had elapfed. : 
* That I might havea comparative experiment, I 
had four other guineapigs, entirely like the prece=" 
ding ones, bit, and did not treat either of them. 
They all four died, one at the end of feven hours, 
another at the end of ten, the third at the end of 
thirty, and the fourth at the end of thirty-one. | 

From thefe experiments we may, I think, al- 
ready ‘draw the following inferences, which if not 
certain, are at leaft very probable. 

I. That the bite of the viper is capable of kil- 
_ even the largeft guineapigs. 

II. That the fmaller animals die foonet than the 
“larger ones of the fame fpecies. ~ 

TIL. That the volatile alkali is hot a certain re- 
medy againft the bite of the viper. | 

It may be objected, that the firft guineapig’ bit 
and treated, at length recovered, and that all which 
were not treated died. This’ is true, but’ proves 
nothing, fince, as‘ has been feen above, there are 
feveral circumftances that may render the bite of 
the viper innocent; and, on the other hand, we 
have feen that the other four guineapigs died, al- 
oe ay were treated. Now if we confider 

Lat _ that 
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that the four treated’ died in a much. Sail re. € 
of time than the five that were not treated, we 
may fufpeet that the volatile alkali was sore 


ane that if was ssa a , vat ooh Mast hice ¢ “ 


pigs bit, all alike i in aed: ot fimilar to san eight 

preceding ones. Six were treated, and fix not. ae 
the firft I had bit was the sd i: : ih tt 
dying x of the 

ance had not even the difeaf ng fa venom. ve | 
though ‘treated, it died at the end of. ‘thirty hours. 
The five others that were likewife treated, had all ee S| 
them the difeafe of the venom, but only three died . 
two in lefs than twenty hours, the other at\the 
end of twenty-feven. The two that fur had 
each of them a large wound in the. Jeg: that had 
been bit, and this baat open | for. eS than, 
ten days. si Pe ee 


Of the fix that were not treated two inane a 
lefs than fixteen hours. Three others. had deep — 
wounds, which remained open for fev 21 
‘then healed. The fixth had veil: dignlaiedbmeaa 4 
tom of difeafe, and 1 could.not difcover in its leg 
any mark of the viper’s tooth having penetrated, 
» The cafes fo far related, feem to leave, nek dou b a 

_ as to the inutility of the volatile al hen tried 
likewife on. thefe animals; and they 36 hones move. 
the fufpicion,. that it may pofibly oe even a rtful 
tathegn: agi, u@yla eh Bae ges ae ig 
. We likewife fees that ‘the. fmaller. and youngel 
-‘guineapigs die fooner than the larger ones. “@ ope 
2 ee F ad 
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 .od had a 2 very {mall ones bit, each fearcely 
ees five ounces. Six were treated, and fix 
| _Thofe,that sat es died in 30, 40, 50, 
nage and 1, 2, 3, hours, _Thofe that were not 
treated in 57 minutes, and 2, 3, Ay Ay 4; hours. 
I afterwards, had fix guineapigs bit, three of 
the largett of which were treated ; the other three 
were not. Of thofe that were treated only one 
died, and only. one again of thofe that were not 
treated. All of them, however, were very much 
difeafed, _and thofe that were gated were the laft 
aS se 


, Experiments on Rabbits. 

It remained for me to make the fame experi- 
ments on rabbits, in purfuance’ of the i Thad 
oe to myfelf.. 

“With this view, Thad a large rabbit bit: by a 
viper once in the leg, which I immediately treated 
‘with the volatile alkali, making the animal fwallow’ 
‘the fame diluted with water. At.the end of an 
‘hour I repeated the application and the internal re- 
“medy. The rabbit died at the end of three hours, 
‘with very flight marks of difeafe “Avits leg. 

_ Thad.another, perfedtly i the former, bit. in 
the fame way once in the leg by a viper, and atthe 
fame time, It had flight, fymptoms of the difeafe 
of the venom, and the leg became fomewhat {wel- 
ded. At the end of thirty hours a wound two lines 
in ppeacth, and very. deep, appeared on the fkin at 

L 3 the 
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the part where it had been bit After five days” 
more the animal was perfe@tly recovered, = 
"The refult of two experiments alone can be in no 
way certain, | hegre nad s-seb ‘anety bane 
method. mR, SR ae ti eae 
Thad a dozen. ‘rabbits. dia middle fize bit by as 
many vipers, each once in the leg. Six were da 
and fix not. Only two ‘died of thofe 
treated, and three of thofe that were not, Two of 
the four treated ones that did not die fearcely had 
any complaint, Their legs were but little fwelled, 
and were not livid, The other two weré very much 
difeafed, and had large wounds that were four days. 
in healing, Of the two that died, one lived two 
hours, the other five. The fix that ‘wel not treated 
were all of them very much difeagie daar ape had 
darge wounds in their legs, which {welled violently, 
and became very livid. The three. that died. byed : 
14, 22, 47, hours; the others did es 
the end of tg feventh bai | 
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ma bit by the iper aan very f 1, the bitte 1 par art 
is proportional ly lefs, changed, yee fwellet 

tefs livid, The change ak bane pine & hehe * 
part where thr; ; poifon has e pope 2 
ternal difeafe, to ¢ opti it fe mt the « 
Rach is infinitely more violent and dange sy 
and which kills the animal in a more pare vil ] : 
{ thall {peak more fully of this laft in the fourth 
chapter of this fecond part, in which I fhall ende 
your to account for this Saige afi oi af op 
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| The few experiments hitherto made on rabbits 
amay already make AS: {pect the! little efficacy of 
the volatile alkali, whic 1 we may be.even tempted 
to. believe hurtful. . Fea 4s(certain in the. interim, 
that middle-fized rabbits augue refift the ve- 
nom of the viper. be Ma 
I withed to try the effects of this on ‘oaiile Feagiter 
‘ones, and for this purpofe had a dozen bit.in the 
ufual way. I treated fix, and did not tréat the 
others. All the twelve died ; the treated at the end 
of 253945 6, 8, 9, hours; na the others at the end. 
Of 35 55 7s 95 12, 13. 
I repeated thefe experiments con twelve other 
final rabbits, exactly like the foregoing ones. I 
treated fix, and made them {wallow the volatile al- 
kali every h ure. The others: I did not treat. They 
all died; thofe that were not treated, at the end of 
I, 1, 2, 2, 5, 17; hours; the others in the fpace of 
343s 32 105 16,16, hours. | 
¢ Thefe new experiments already. fhow wery, clear- 
ly the little eflicacy | of the volatile alkali apainft the 
| bite of the viper, when tried, omrabbits 5 they even | 
lead me. to futpee it to. be Lait ger al ne 
otherwi: A, Pe 
| We likewife fee that fmall A ie dic fot the 
ite of the viper, whether’ they are treated..or not ; 
but. that the larger. ones ‘féequently yeti its 
‘efedts, 
} In confequence of thine Thad fix of thefe animals, 
very large ones, bit each by’ a viper once in the 
leg. Three | were treated, and fwallowed the vola- 
ys POLAR : tile 
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tile alkali. Two of thefe died at the end of twenty 


hours; the third was very auch’ difeafed, and had 


a large wound, which remained open for twenty= 
three days. Of thofe that were not treated, one 


died at the end of thirty-four hours; the other two 


had the difeafe of the venom, but recovered in lets ; 


than ten days. ° 


AI repeated this experiment in the (aie way on fi 


other large rabbits. Of the threé that were treated, 


one died 5 and one likewife died of ‘the three that 4 


were not treated. The other two of thefe lat ré- 


covered in ten days ; and the two treated ones that 


furvived, not till the'end of éightecn, | : 


I think there can be no longer any doubt of ‘the 


inefficacy of the volatile alkali'to thefeanimals 3 | on F 
the other handy inftead of diminithing it, it feems : to [ 


Ar tagihen and reinforce the difeafe. © 


It remains to try the effets of the bite of the - 


Viper on cats and dogs. “The number of my expen 


riments on the animals of thefe two fpecies i is much — 


» 
- 


{maller than that of thofe on the others. The diffs is 
culty of procuring them, the oe: one runs in ope- ; 


rating on them, and, ftill more, the inconvenience of 


Keeping them during the long continuance ‘of the | 


difeafe, and the unpleafantnefs of feeing them fuffer 
have occafioned me to do lefs in this -inftance tl 


the fubject may perhaps appear to have required, | 


i had two very {mall kittens bit in # ufual way, 
each once 3 in the der, One was treated, the other 
not. The latt died at the. end of fixteen- hours. 
The treated one was ‘exceedingly ill, and had a 
| wound which. remained open for five days, in its 
foot. It lived cy che. 

Three very “final kittens were brought to me, 
fill younger t than the foregoing ones. Ihad them 

bit, as ufual, j in the. leg. I treated one, ‘and made it 
fwallow the volatile alkali. I did nothing to either 
‘of the other WO, TG. all | three ard in lefs than 
fix hours. | i 

Thefe experiments | are, neither fufficiently unt- 
form, nor enough in number, to admit the drawing 
; of certain confequences from them. We fee that, in’ 

eneral the fmaller animals of the fame {pecies, 
ae cats, for inftance, die much readier than the 
‘ Jarger ones ; and likewife that thofe die which have 
been treated, an have fwallowed the volatile alkali. 
chad t two other kittens bit, larger than thofe I em- 

. “ployed before. Each of them was, as ufual, bit 


*. _ once by a viper. One was treated, the other was 


not. Neither of them either died, ‘nor was very ill. | 
They had no. wound; and both of them at the end 
of twenty- -four hours ate very heartilys The leg, 
however, in each, was not yet very fupple in its 
motions, . I did not make the one I treated {wal- 
jow the volatile alkali, on account of the difficulty 
| one 


creatures are pretty large. 
ly furious, and are very dil 
without ritk. 3 


I had two other kittens of the fame fize of held 
a 


cult cami at leat ‘ 


of the ‘ae ae tsadl hase bit ; ne be oat 
ed perfectly recovered at the end of the third ion 
Two large grown cats were, in the fame a 
in the leg. Neither. of them was treated, and nei- 
ther died. At the end. of fixteen: hours rae 

Fittle, and could already ufe their legs, 2 
— 


very well. At the end of thirty hours they 
Pe eos has : a cat ys bit in the ats viper or, 


ed to be perfectly recovered. ~ 


in proportion to ae ec oh he : 
neither eats Tor “drinks till the { 
and when that Bappensy recovers £0 


rma? % h. ra hah 
Experi ents o7 cola RS | 
‘ was ae £5 
We are now to are effets ‘oP the ola 
kali, which has been of no utility to the * on + 
dogs that have been bit by'the viper. ep 
a great affinity to man hintfelf, and -is,. of all ani- , 


mals, the one the moft fufcepti ble of the paflions. 


» 
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Raat eonninty Bs it more fo than tie cat and the 

‘other animals, that have been bit in the courfe of 
thefe experiments. Dogs are to be met with of 
every fize, even fo large as not to differ much, in 
that refpect, from an adult perfon. 

The effects of the bite of the viper on dogs, may 
be of great ufe in judging of the bite of the viper in 
‘man himfelf. 

I had two dogs of a middle fize bit once in the | 
leg. Itreated one of them every two hours, and 
made it fwallow the volatile alkali as often. Net- 
ther of them died, although the leg was fwelled in 
each. ‘The one not treated had no wound, and re- 
covered at the end of four days; the one that was 
treated hada large wound, and did not recover till 
the clofe of the tenth day. 

I had two ether much fmaller dogs bit; and treat- 
ed only one of them. ‘They both died-in lefs than 
three hours, with a degree of fwelling and lividity 
Gn the part bitten. 

Two large dogs were ‘Group to me, and I con- 
eeived from their fize, that they would recover ‘al- 
though not treated. I had them bit in the ufual 
way, once inthe leg. One {carcely had any fenti- 
ble complaint; the other no perceptible wound. 
The leg of thé laft, however, {welled very much, 
and did not get well till the end of the fixth day. 

I had,two other large dogs bit by aviper as ufual, 
each oncé in the leg, and didnot treat them. One 
recovered in two days, the other in fix. 

| From 
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From the experiments biel on ll 
we may draw thefe conclufions: oll 
fT. That the fmaller. ones ite die fom m the 4 
‘bite of the viper. 
II. That large ones pie recoVerusc ioe 
_» OL. That of the middle fized ¢ fore recover 
randfome dies 4. @ ~~ Ss sade 19 og: 
JV. That the volatile alkali feems to neither a 
eertain nor a ufeful men againft te io of the 
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Ex periments on Fig e3 a bier i “4 
. It remained for me to try she effets off the venom 
of the viperon frogs. J had hitherto operated on 
animals with warm blood ; it was likewife neceflary 
to make fome experiments on thofe that. ‘Mave. the 
blood cold. | 8 
I had a dozen frogs bit by as many. Pipes 
once in the leg. I treated fix of them. only. eer ae 
of thefe died at the end of. twenty hours, a | 
Jegs of the other four fwelled, and were a1 7 
vid; they recovered however, Of the. Be nF ; 
treated, three died at the end of five hours. nda, d 
three that furvived, ane had a {welling and ie 
louration of its leg ; the other eyo had no appareyt gl 
complaint. to ge Se Ses 
The confequences were as , yet too vague, and too a 
few in number, to admit any certain conclufions ta 
be drawn from them. x 4 
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eA therefor’ had a dozen others bit in the fame 
way; and ees fix of them only. To thefe I re- 
newed the application of the volatile alkali every 
hour, making t em {wallow it at the fame time. 
All the fix, one of which did not furvive the twen- 
tieth minute, died in lefs than four hours. © ‘Of the 
fix not treated, four died at the end of 6, 10, 12, 20, 
hours; the fifth had fcarcely any complaint, and 
the fixth recovered two days after. 


I repeated this experiment on twelve other ff ops, 
having them bit in the fame way, each once in the 
leg by a viper. Six were treated every hour, and 
fwallowed the volatile alkali as often. The other 
fix were left to themfelves. Five of the firft died ; 
the fixth had fcarcely any fymptom of complaint. 
Of the fix not treated, three died, and the other 
three recovered at the end of two days. 

After what has been faid, I think there can no— 
longer be any doubt of the inutility of the fluid vo- 
jatile alkali. It is very probable that, when given 
internally to frogs, it increafes the difeafe caufed by 
the venom, inftead of diminifhing it. It is at leaft 
eettain, that the animal dies the readier under thefe 
circumftances. 


158 FONT AWN 


SC CHAD YT Ee Met ee a 


eral Pipers on 
in 00  arreponds 


OF the Effects of ihe Bite of one o . 
the fame Part of an Animal, or 
ing Parts of the fame Animal. 


T HAVE hitherto fpoken of the effects of the ves 
‘nom on animals bit once by a viper, in’ the fame 
part. Itnow remains to fpeak of animals bit ree 
peatedly by one or more vipers in different parts. ~ 
It is natural to conceive, that a viper which bites 
the fame animal feveral times, muft bring on a di- 
feafe proportionably violent. After having feen in 
the firft part of this work, that the venom of the'vi- 
per isa humour feparated from the fluids of the 
animal, and fecreted in a veficle or gland ; and that 
this humour is always venomous in itfelf. when it is 
introduced by a wound into the bodies of animals, 
particularly of thofe with warm blood ; there can s 
no longer be any doubt of this truth, nor of the abs 
folute falfehood of the hypothefis of Monf. Charas, — 
who pretends that the venom of the viper is entirely — 
occafioned by the fury of the animal, which changes 
the faliva and other humours of its mouth, to fueh 
a degree as to produce a powerful venom, fuch as is 


obferved in the foam of a mad dog. 
The 


’ 
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The veficle is moreover confiructed in fuch a 
way, that all the venom cannot flow out at once, at 
a fingle bite, however forcible it may be, and how- 
ever the viper. may be enraged. A defcription of 
this veficle, with that of the gland, will be feen in 
the third part of this work. From the foregoing 
confideration it y 


was neceflary to examine the effects 
and difeafes produced by feveral bites, although of a 
fingle viper. There are feveral examples of per~ 
fons bit more than once by the fame viper ; and 
notwithftanding this cafe is not one of the moft fre- 
quent, it occurs however from time to time. 

It isnot only very important to examine the ef. 
fects of the repeated bites of the fame viper on the 
fame part of ananimal ; but likewife to obferve the 
aétion of the venom on the different parts of the 
fameanimal.. | | 
We know that an animal is formed of organs and 
“parts, differently organized. There are parts that 
have veffels and nerves, without having mufcles 3 
and.thefeare in different proportions , and differently . 
diftributed: there are others again, that have no 
nerves, and, if they have any, have only a few very 
fine capillary veffels. It is natural.to fuppofe that 
the effects of the venom of the viper, on parts of am 
animal fo yery different. from each other, muft be 
dltogether Wifferent ; and that the fame quantity of 
venom conveyed. intoa wound made invan animal, © 
may produce cither death, a flight difeafe, or none 
at all. ..In,a word, it appeared to me, that nothing. — 
eught to be omitted in fo important a matter. 

3 : | : There 
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There is likewife a cafe, See I think it di : 
very rare one, in which feveral vipers together bitd' 
the fame part, or different parts, of ap aniinal. _How--. | 
_ ever rare this accident may be, it is not impoffible 1 
for it to happen; and it is not an 455 dein 
thing to find, at certain times of the 
pers collected together. A man wh o'may 
noticed this, may by treading upon them bein dake 
ger of being bit by more than one; and I krew @ 
viper-catcher who was bit in the hand by two’at the 
fame time, and who might have been bit'by more . 
than two, fince feveral of them were are their 


way at the fame time out of a box. © © 
Thefe examples of animals bit by coches vipers | 
may, however, agree very well, making fome ttle’ 
allowance, with the cafes of the repeated b bites of the 
fame viper, whether on the fame parts or on . different 
parts, of an animal. , * . q 
I faid above, that I had found by oxobithics the — 
effects of the venom to be much more uniform, — 
when, inftead of having the animals bit by Mia | 
the venom is conveyed into them, by preffing with — 
one finger the veficle which contains it, whilft with — 
the other the tooth of the viper is forced into the — 
part. Ihave frequently employed this method dure : 
img the courfe of my experiments, pa ticularly, in : 
thofe on the fparrows and pigeons.’ In*this way I 
not only fucceeded in wounding the fame part of the. 
animal over again to a certainty, but even'the very 
fibte.. I could likewife affure myfelf, if I wa’ des 
firous of _oataaghtess the veficle contained venoingor — 4 
whether 
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atts the quality of. the es was fufpicious or 

hanged... _ i | 

~ The flighteft compreffion Nate on the veficle is 
Tufficient to bring : avery fmall drop of venom to the 
point of the tooth; its tranfparent colour deter- 
mines its activity | and nature, 

“The firft thing T thought re fesetiary to determine 
here, was to fee whether the fecond bite of the viper 
is as.powerful as the firft, the third as the fecond, 
and fo on as to the others; and how many times, 
one after the other, the viper can venom anirhals 
with its bite. I took a viper of a middle fize, 
and very lively, and, without provoking it much, 
made it bite a pigeon oncein the leg: The pigeon . 
died at the end of twelve minutes. A moment after 
it had bit this one, I made it bite a fecond, a third, 
a fourth, a fifth, a fixth, and a feventh, in the fame. 
part. The fecond died at the end of eighteen mi- 
nutes, the third of fixteen, the fourth of fifty-two, 
and the fifth at the end of twenty: hours; the fixth 
had fcarcely any fymptoms of complaint; and the 
feventh continued perfectly well. " 

_I repeated this experiment feveral times, and the 
confequences. were fomewhat various. 1 met with 
fome vipers, particularly the largeft of them, that 
could kill ten, and even twelve. pigeons. If they 
are very much enraged during the firft bites, the 
laft, as 2. have affured myfelf by. deaeaied eae 
ments, are lefs dangerous. ne 

It is an eftablithed truth then, a9. bh a favatal 
times SRRRCHYSSS that the firft repeated bites of a 

Vou. I M viper 
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viper are almoft equally dangerous; and that in 
proportion as a viper is enraged, the difeafe occa 
fioned by its bite is more violent. ate i 

This laft truth may tend in fome degree, to ac~ 
count for the treacherous experiments of Charas on 
the venom of the viper. In oppofition to Redi, as 
has been feen above, he was of opinion that this ve- 
nom confifts fimply in the rage of the animal, and 
made a great many experiments to bis aie his hy- 
-pothefis. - | oe : 

It was natural to conceive, that the more a viper 
is enraged, the greater will be the difeafe produced 
by it, and vice verfa. But to draw a certain infer- 
ence from this, it was firft neceflary to be affured, 
whether the degree of the difeafe, or intenfity of the 
veriom, is in proportion to the rage of the animal : a 
very difficult experiment, and perhaps impoffible to- 
make well; and which would not probably have 
been yet fufficient, fince after all this might have 
been an accidental circumftance,_ and not the true 
caufe of what was obferved. ine | 

Charas, who was ignorant of the true nae of 
thé greater intenfenefs of the difeafe in the cafes in 
which the viper is enraged, was miftaken in his i ine . 
ferences. It is not furprizing that the naturalift’ 
fhould here take that for the caufe, which i is the ef- 
fect of the circumftances that accompany it. 

There are three reafons why the bite of an enraged 
viper is more dangerous than that of one which is 
not enraged. The firft is, that the more a viper is 
ersaged, the deeper it forces its teeth into the ani- 


a 
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thal; the fecond, that it keeps them there a loiiger 
time ; the third, that without letting go the part it 
has bit, it continues to contract the mufcles that 
comprefs the veficle of venom. oe 

When one has been fome time accuftoined to 
have animals bit by vipers, it is not difficult to per- 
ceive the truth of the firft reafon ; and it is fome- 
times even obferved, that the tooth of the viper 
pierces the fkin of the larger kind of quadrupeds 
with great difficulty, or. only imperfectly and in 
part. All my experiments have fhown me, thatthe 
_difeafe is in general more violent, in proportion as 
the venom has introduced itfelf deeper i into the fkin 
and other parts of the animal. 

The fame obfervation likewife demonftrates the 
truth of the fecond reafon. We frequently fee 
that when a viper is violently enraged, it does not 
eafily let go its hold; one might even fay that it 
finds a difficulty in withdrawing i its teeth. In thefe 
cafes it is eafy to perceive, that during all this time 
the tooth not only prevents the venom from being 
thrown out again with the blood that naturally flows 
from wounds; but likewife, that it facilitates its 
union and mixture with the fluids of the animal. 

The third reafon is ftill of greater weight than 
either of the other two. It has been feen, that fe- 
veral bites of the viper are necelary to empty the 
veficle of the venom perfectly. It has been feen, 
that the firft bites of the viper are nearly of the fae 
activity, becaufe they are fucceeded by the flowing 
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Bi nearly an, aval quantity of venom. The he cellu: 
lar ftruéture of the veficle does not allow it to | 
cafily emptied, nor at once. When the viper keep 
an animal a long time comprefied by 3 its teeth, hy oat 
is very much enraged, it continues \ vifibly to con- . 
tract the mufcles of i its jaws T he mufcles which 


farround the veficle alternately relax and I contragk 


without interruption, | fo that in thefe. cafes we may 
197 


| reckon the bite of the viper, not as a fingle one, b but 
as feveral ; and this may be carried to fuch 2 a length, 
that the viper, almoft exhaufted of i its venom, ma 
not, be capable of killing a fmall animal. “a ahdtied. 
At has been feen, that. the firtt bites a the viper, , 
“are all nearly of the fame activity, and t t at it is only 
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the laft which exhibit a marked dit ference se. and d this 


1 have. ‘accounted for. eel al 
Mr 9.) 2% aang r 
After what has. been faid, it is. ‘natural to to conceive - 


that, the difeafe of the venom muft be mor ore dane ; 
gerous; if the viper has bit ‘the fame - animal feveral 
times.» Lhaye affured. myfelf of the tr uth of this, 


; i 2k ees 
by experiments, the detail of which I ‘hall not en= 
‘ ¥ Hieak ati 


ter into here, as it would be ciate and wou Id 1 ae 
is ‘+ soit 
“In inveltigating.¢ this fubject, 1 took ca care t em- 


} 
ploy animals of the fame fize. and BBs and al 


them bit by vipers fimilar to each oth er, 1. more 


commonly availed mylelf of my ‘afual method, ' 


a he sey 

and, the confequences were ful _more | ae 
‘When only a few experiments. are e made, th e sanity 
quences mel, be equivocal, fince it can 1 fearcely 
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pen that the circumftances ‘will be perfeGtly the 
fame. They may not only differ on account of the 
quantity of venom that. remains -in the animal’s 
wound, which is fubject to. greater or lefs varia- 
tions, but likewile becaufe it is very difficult to 
wound the fame fibres, and the fame veftels, F hefe 
wariations do, not fail to occur ; but in a great 
number of experiments, the circumftances counter- 
balance each other,. and fo great a variety of confe- 
quences prefents itfelf, that there is not the fmalleft 
danger of being mifled by them. Such has been at 
jeaft my opinion as to thofe I haye obtained. 

A new enquiry to be made, was to know if the 
sical would be equal, whether a fingle part was 
bit feveral times by a viper, or two different parts, 
provided the number of bites was the fame. | 

This enquiry coft me a vaft many experiments, 
which I was obliged to make with the fame cir- 
cumftances, only varying the part bit. 

I not only tried it on birds, but on a great num- 

ber of quadrupeds, Ihad them bit in the fame 
part of their legs. I compared thofe that were bit 
in both legs, with thofe that were only bit in one, 
the total number of bites being the fame in each 
animal. : ‘ 
Here again | the confequences were ‘more or lefs 
conftant. I was obliged to multiply my. experi- 
ments till I conceived that I could advance, with 
great probability, the two icllgmive pofitions, 


M 3 | mn UATE oot alli Ch 


166 FON TAN A” 


o 


I. That an animal dies fooner when bit a certain | 


number of times in two parts, than when the fame . 


number of bites is confined to one. 

II. That in this cafe the fingle part is fabjeme toa 
much more violent external difeafe. 

By external difeafe, I mean the fwelling of the 
part that has been bit, the livid and black colour of 


the fkin and blood, and the wound that forms 2 | 
fhort time after the bite. Thefe fymptomis are cer= 
tainly more violent when the part has been bit fe- 


veral times; although it is a fact, as will be feen 


hereafter, that the animals die much later, and that © 


fewer of them die in proportion. It is however to 
be noticed, that this only happens when the animals 
live for fome " time after being bit, fince otherwife 
the venom has not an opportunity of effecting any 
notable change in the external parts ; in fo much, 
that if the animal dies almoft immediately after 
being venemed, shea are eave aa figns of 
local difeafe. 

Before I examine the effects of the bite of the 
viper on the different parts of an animal, let me 
be permitted to relate the event of a great many 


experiments I made on animals of different fpecies, 


which I had repeatedly bit, and by feveral vipers, 
- In all thefe cafes I employed the fluid volatile alkali, 
either fimply applied to the part bitten, or given in- 
ternally at the fame time. Thefe new experiments 


demonftrate ftill more the inefficacy of the volatile — 
alkali, and how little dependence ought tg be placed | 


upon it, 
‘ Thad 
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I had fix fowls bit, each of them twice by a dif- 


tin viper. Three were fimply treated, three were 


not. The three that were treated died at the end of 
3, 5, 6, hours ; the other three at the end of 3,9, 12, 
hours. | 

l had fix other fowls bit, each by two diftinct 
vipers, once in each leg. I treated them, and made 


them {wallow the volatile alkali. They were all 


dead before the expiration of feven hours; one of 
them died in lefs than twenty-feven minutes. 
Twelve other fowls were bit, each of them twice 
in the leg, and-by different vipers. , Six only were 
treated, and, {wallowed the volatile alkali. Nine died 
in the whole; five of thofe that were treated, and 
four of the others. ‘Two of thefe laft lived torty- _ 
three hours; the treated five that died did not fur- | 
vive the feventh. | 
The refult of the laft clafs of experiments, al- 


‘though it does not agree with that of the two that 


precede it, is neverthelefs given with precifion. This 


fhows how much experiments of this kind may 
differ from each other, from circumftances which 
occafionally vary, and which cannot always be af- 
certained. Thofe that are capable of influencing © 
the moft are, that vipers are not always provided 
with the fame quantity of venom, and that they 
are more or lefs vigorous in. biting, and in forcing 
this humour from the veficle: to thefe may be 
added, the effect of a milder or feverer feafon. I 
began my experiments in September, and continued 
them with more or lefs earneftnefs till the clole of 
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the January following. I likewife ‘made a few in 
February, March, and April, and found a fenfible 


difference at thefe different times: During-the fe. ] 
vere froft, the vipers were fo weak, that it was with : 


difficulty ! could’ get them to bite; and their bites | 

‘were in a very {mall degree dangerous: » : bait 
hdl cannot here pafs over an ccxporiineniedacgntleiin 
the month of January, and which at firft made me 


fufpe& that the yolatile alkali might fometimes be | 


* 


; 


a remedy againft the bite of the viper.) bate aad 


I had fix fowls bit in the leg, each by’ three vipers, 
all of which bit three. times fucceflively. I treated 


: 


them feveral times, and made them as. repeatedly 


wallow the volatile alkali. They all had'the dif 
-- eafe of the venom, but i in a very. tae carte, mi 
recovered i in afew days. be ane S tiehs 

There remained, as chance would hevekgd in- Ke 
_ fame box, eighteen other vipers, perfeétly like the 
eighteen employed in the preceding: experiment. 
Perceiving at the end of fourteen hours that neither 
of the fowls was dead, and that they: were all but 
flightly difeafed, I had fix others bit in the fame 


way, each by three of thefe vipers, and each viper — 


biting three times. 5 treated neither of them, and 


only one died, at the end of ‘fix’ days. Two had 


{carcely any complaint, and ‘the three others reco= 


vered on the third day. ‘This experiment demon= 
| {trates clearly, that the fix treated fowls were not, 


cured by the volatile alkali, but that their recovery 


was owing to the little vigour and activity of: the. 
ks by which they were bit. si eee 
oi 
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The fowl in’ the laft experiment that was not 
treated and died, ‘argues nothing in favour of the 
volatile alkali, fince. it is only one out of fix, and 
fince it did not die till the end-of the fixth day. 
| This evidently proves, that if the venom had been 
in a fomewhat {maller quantity the fowl would not 
have died. We have feen above, that a thoufand 
accidents may vary this greater or lefs quantity of 
yenom, both in ‘the viper that inflicts the bite, and 
in the animal that receives it, . 
~ On this very account, I have made it a maxim, in 
almoft the whole courte’ of this work, to form com- 
parative experiments, and only to compare thofe 
with each other, that were made at the fame time 
and with the fame circumftances, 

‘I mutt hére inform my readers of what befel the 
vipers I employed laft. The feafon was very cold, 
and notwithftanding the temperature of my 
chamber was twelve degrees above the freezing 
point, the vipers were very flugeifh and ina¢tive. 
I conceived that 1 could give them a frefh vigour by 
additional warmth, and therefore, after keeping 
them in my laboratory for upwards of fix hours, in 
a box pierced with holes, I at length placed the box 
on a fand heat, the warmth of the fuperficies of 
which was only twenty degrees. At the end of 
two minutes I found every one of the vipers dead. 
‘The fame accident happened to me twice befides, in 
the fame month, and on an occafion fomewhat fi- 


ppilar. 
LExpe- 
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eis ie! on Guineapigs bit feveral Li imes,. and q | 


feveral Vipers, 


I had two very large guineapigs bit repeatedly ia 


the leg by two vipers. One was treated, the other 


wasnot. They both died; the firft at the end of | 


‘two days, the fecond of thirty-two hours. 4 
- J had four other guineapigs, precifely of the fame 


fize, bit each in the leg by three vipers, three times 
by each. Two were treated, and fwallowed the 
volatile alkali; the other two were left to them- 


felves. All four died in lefs than two days. 


Again, I had. four others of the fame fize bit in 


the fame way. They were not treated.- One only 


died, at the end of the fifth day. 
Twelve very fmall ones were bit in the fame way. 
Six were treated, and fwallowed the volatile alkali ; . 


the other fix had nothing done to them. They all, 


died in the {pace of twentv minutes. 


_ Two days after, I had twelve others bit, ae the 


fame fize as the laft,.each receiving from two dif- 
tinct vipers three bites in each leg. Six -were 
treated, and fix not. They all twelve died in two 


hours. One of the treated ones died in feven mi- 


nutes, and two of thofe that were not treated in 

fourteen. y | 
Thefe. experiments convince us at a clined of 

the inutility of the volatile alkali. They likewife 


fhow, that in animals of this {pecies the fmaller 


ones 


: 
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ones die fooner than the larger, and that their deaths 
are {peedier and.more certain, in proportion to the 
greater suet of the vipet’s bites. 


\ 


Eperints oh Rabbits bit feveral Times, and by Nae: 
ral Aisne 


“Thad ai mi Rae fised rei bit, en eee 
times in the leg, by two diftinét vipers. I treated 
two of them, which I made fwallow the volatile 
alkali every two hours, repeating the application as 

often. They all four-died ; the two that were 
treated, in eighteen hours, the other two at the 
end of three days. .In all of them the difeafe of 
the venom was very violent, and their legs were 
very much {welled. 

I had four very large rabbits bit, each by two 
vipers, twice in the leg. Two were treated, and 
two not, The two that were treated, although 
they furvived, continued ill and with open wounds 
in their legs, for upwards of twenty days. One of 
the two that were not treated died on the third days 
the other recovered on the tenth. 

I had adozen middle-fized rabbits bit in the leg, 
each by two diftin¢t vipers, and each viper biting 
three times. Six were treated, and fix not. Four 

of the former died, and five of the latter. 

Thefe confequences not being either fufficiently 
uniform, or in a fufficient number, to enable me to 

decide 
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decide as to the volatile atkali: I judged it. noe : 
fary to have recourfe to new experiments, 

I had twelve rabbits, fomewhat fmaller. than 
thofe employed in the laft experiment, bit in the — 
fame way. Six of thefe were treated, and fwal- 
towed the volatile alkali; the other fix were. t to. 
themfelves, All of the foriner ones dies. ‘and 1 five 


; 


of the latter ; the i iats had fcarcgly any perce tible 
ie 


complaint, Ys bee Pe. 

I withed to fee vihvethee Bite would be | 
difference betwixt the effeéts of the venom on ani- 
mals bit a greater or lefs. number of | times, by. a ; 
greater or lefs number of vipers. | For. this pur-— 
pote, 1 had fix middle- fized rabbits bit, “each onee 
in the leg, by a diftiné vi viper. T had fix ‘others bit vit 
in the leg each by two diftin@ vipers, each: 7 : 
which made two bites. I had fix others bit in the — 
fame part, each by two diftin&t vipers, ‘each ‘of them 
‘biting four times; and fix others again, each of 
which was bit by three diftine oe fguh, times ; 
in the lege by each. 7 en $ 

Of the fix of the firt elite thes aed: ‘he gaieet i 
three had moderate complaints. Of thofe of the 
fecond, five died, and the other had a ‘violent at 
ack of the difeafe. All of the third clafs died i ‘in| 
‘m lefs than forty-three hours; and ae of the 


fourth in lefs than twenty. * ip a a. 
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» Thad. wo “hee me young doe bit in shi via 
each by two didtine, vipers, and twice, by cach.’ 

S-was treate dy and. fwallowed the volatile alkali 

the other had dothing done to it. ‘They, eth iia 


in the fpace of thirteen hours. , ‘hs " 
I had two dogs, larger by one-half, tHan we pres 


‘ceding ones, bit. each iby. two difting. vipers, and, 


twice: by.each. One was treated, the other not. 
Both recovered ; the treated one ‘in twenty ix, days, 


“the other i in, ten, rape wo m 


I had four very large ¢ ones ipbike aah ‘eh hed ‘did 


tinct, wipers, three times by each, . Two.were treaty 


ed, and two not. - One of, thole that were, treated 
died at the end of the fixth day. p he, other three 
were exceedingly ill; and had each of them « large 
wound i in: the leg. that had been bit... mee im 
Two very large dogs were brought on me in eX, 
cellent order. I had iaeh of them bit in the leg by, 
four well-irritated vipers, each viper biting at leaft 
four times. I did not treat them, on account of the 
difficulty of doing it effe€tually without the rifk of 
being bit. Both of them recovered in lefs than ten 
days. “They had wounds, tumour,’ and lividity, in 
the part bit. At the end of two days they began to 
drink, and ate at the end of oe third. 
" Scarcely 
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Scarcely have animals of fy kind, and particu. ; 
larly dogs and cats, been bit by a viper, and are at — 
liberty, when they lie down on the part oppofite to 
that which has been bit, and-in this ftate continug 
very quiet till they recover. Whenever: they begin — 
to drink and to eat, ’tis an almoft certain fign that 
they will get the better of their complaints. ‘Cats | are f 
Tefs defirous of food than dogs. T have met With — 
fome that did not eat till “after. shies had beeh ie § 
veral days. | vain inet cok ae 
‘That thé*bumber of | ray experiments on do 
might be competent to the purpofe, I prveneee 
fmall ones, of the fame fize, fpecies, &e. 1g had : 
them all bic in the leg, each by three vipers, and 
each viper at three bites. Three were treated, and 
three not. The three firft died, and only two of 
the others; the third was exceedingly ill, had @ 
large wound, and did not recover till the end of the 
fifteenth day. ere | wight 
Not perceiving that the volatile alkali had any ; 
good effect againft the bite of the viper, when given 3 
to dogs, I thought it proper to purfue my expe ts ; 
ments on other kinds of animals. ganar r= 4 


Experiments on Cats. 


This animal makes a very {trong refiftance to the 
bite of the viper. This is not becaufe the venom is 
innocent to it as it is to fome other animals, but bes s 
caufe it is very hard to kill. | ; 

{ had’ 


At ae 
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I had a middle-fized cat bit in the leg by two 


vipers, each viper biting twice. 1 did not treat it. 


Its leg fwelled, but not violently. It lay reclined 
on its belly during the whole time of its illnefs ; it 
drank at the end of thirty-fix hours, ate at the end 
of fifty-two, and on the fourth dey was b iatgaaed 


recovered. is 


I had it bit in another tke by three vipers, each 


viper biting twice. Here again I did not treat it. 


It vomited feveral times after the fixth hour, and 
again after the thirtieth. It drank at the expiration 
of forty-two hours, and ate at the clofe of the third 
day. On the fifth day it was recovered. - 

I made choice of another cat of the fame fize. as 
the former one, and had it bit in the leg by fout 
vipers, each viper biting four times. I did not 
treat it. It fwelled very much, vomited feveral 
times, and did not eat till the clofe of the fixth day. 

“Two days after I had it bit by four freth 
vipers in another leg. It was very much difeafed, 
and had frequent vomitings. It ate at the end of 
five days, and on the eighth was quite recovered. _ 

I had another cat, larger than the former ones, 
and very wild, bit by fix well-enraged vipers, feve- 
ral times by each. One of them could not let go 
its hold, and was difengaged with fo much diffi- 
culty, that its teeth were broken and left in the 
flefh. The cat was in a violent rage, but became 
tranquil on being fet free. It reclined itfelf on its 
belly, as the others had done, vomited from time to 
time, and did not eat any thing till after the fifth 
wh, 3 ! day. 
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day. oe illytwo days-more, and at 
recover bila ‘DOKge grid ig Mrs: : 
| Tqwas.quite unneceflary to,.give the volatile ale 
kali to, the. cats, flicen eh WEI when theysare of 
a certain fize, they do not die of the ips af he 
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- to0, pro rovided , they vid bit by.a gre preate: ae ml e of | 
MIDETS ey. g0% fly. Logie ye oki « solace : ; 
_ The, bite of the viper ptoduces a tn 
this animal, and. this difeafe is more vi 
_ pottign.to,the greater number fits, >i 
however, precifely fay, how many vipers 
_ Kequire to kill a ftrong cat of the largeft fize 
walt sig 2 1, perhaps, be fearcely, o 
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Srt eater AIO0>. 275° iv 9A} t! ola gat) Mire, 
Of the Effetts of the Bite.of the, Viper on different Parts 
Sohaom Loi i9fes Animal. | | 


we 


I HAVE hitherto {poken of animals bit by oneviper, 
or by feveral, cither once or repeatedly, but:only 
in a fingle part ; that is to. fay, in the leg, or in two 
legs at moft. We are now to {ee the effeéts of the 
bite of the viper on the other parts of an animal. 
At is ealy to cenceive that the confequences will be 
fomewhat different from thofe that have already 
‘been obferved, and that there muft be parts in the 
fame animal, more or lefs. fufceptible of the venom; 
feveral of thefe, on having them bit, have. afforde 

fingular and unforefeen appearances. | 


wie Experiments on the Shin. 


The part of an animal which is firt Pierced by 
the canine tooth of the viper, and which feels before 
the others the action of the venom, isthe fkin. [ 
have confined my experiments to the fkin of guinea- 
pigs and rabbits, harmlefs animals, that are managed 
without rifk. Ihave not employed birds, as their 
{kin is too delicate for thefe experiments. 


N Wounds 


a.” 
wi 


7- 


578 i FONTANA 


Wounds made in the fkin may be very flight, and 
altogether external ; they may be more or iefadecp ha . 
and laftly, they may pierce the fkin through. and — { 

through. I have obferved all thefe cafes in the — 
courfe of my experiments on the bites of the viper. 
I have fometimes feen the viper’s tooth ftrike the e 
‘kin fo obliquely, that it was either not’ cut at all, : 
or only fuperficially. ‘The firft ‘cafe I mentioned, 
happens frequently, from the viper, when i it is ene 
raged, biting at every thing that is prefented to it, in 
any way, and under any form whatever. T he ca, 
cond. cafe is much lefs frequent 5 and that i in whidl ia 
the bite is made without ae te ‘tein, f iL 
rarer. ie 
econ two laft cafes pe hippeed to- may b> | 


of eet viper. | 
a SS refearch, befides its bemg curious, may Like . 
wife be ufeful in prattice, by affifting to make the 
quality of the venom well underftood ‘in thefe cafes. 
Such an inveftigation, wéll handled, may likewife 
-ferve, as will be feen in the fequel, to explain the ace 
tion of the venom of the viper on ‘animals: in 
neral. 


| Superficial Wounds of the Skin. 


I fat out by making the: following experiments, 
IL cut the hair with fciffars from the fkin of~a ‘patt 
of the leg of a guineapig, and rubbed a portion of 


a about half an inch in length and breadth, 
3 | feverad 
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§ 
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~ feveral times, with a fmall file. ‘ The skin became 
red, and an almoft imperceptible quantity of blood 
* ‘exuded fromit, which could not, however, form it- 


felf into entire drops. Having wiped it well, I 
poured on it with a large drop of venom, which, to 
make it flow eafier, and to extend itfelf over the 


whole furface of the rafped et had united with a 


‘drop of water. 


e animal did not appear to fuffer in. ths leaft, 
and there was fearcely any perceptible mark of ci- 
catrice. On the following day, obferving it to con- 
tinue found and vigorous, I had it bit twice in the 


foot by aviper. It died at the end of twenty-four 


minutes. This experinient I repeated twice, with 
nearly the fame refult ; both guineapigs died after 


being bit. 


I thaved the hair with a razor, from the external 


: Jateral part of a guineapig’s lee, The skin was red, 
vand a little moifture exuded from it, which was 
_Tikewife of a reddith tinge. I put two drops of ve- 
_ nom on this part, the fize of which was about two 


thirds of an inch. The animal did not fuffer the 


- {mallet i inconvenience, and the fkin dried without | 


e{char or cicatrice. On having it bit in the foot the 
next day, it died at the end of twenty-fix minutes. 
I removed the hair with boiling water froma por- 


_ tion of the back of a guineapig, and made two very 
_fmall, but very deep, incifions in it, wiping away 


the blood that flowed from them. . I applied two 


_ drops of venom, unmixed with water, to the incifed 


dkin, which was eaten away for half its ‘thicknefs, . 
N z by 


4 


«from the above experiments: 


od 
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by a wound that ‘formed over the whole furface the: : 
venom had touched. This wound difcharged pus, 
‘and the next day was covered with an efchar. Sith: * 
animal was perfectly recovered in fix days, and on ‘% 
the feventh, on having it bit by a viper oncé in the a 
foot; it died at the end of forty minutes) Sn 3 
. . T repeated this. experiment, with the fame cirs e 
cumftances, as nearly as I could judge, ontwo other 
guineapigs. ‘The effects were exactly the fam : 
wound, fkin confumed for half its fubftance, pus, — 
efchar, and recovery. On having them afterwards — 
bit jn the foot, they both died in lefs thaman‘hour. 
Ilikewife wifhed to make a fimilar experimentonan — 
‘animal with a fkin much thicker than that of a gui- 
neapigu. I chofe a very {mall rabbit, and removed — 
the hair with a razor, in fuch a way, that. there was 


im - 
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a fenfible difcharge of blood. . IT applied to this/part, 


about half an inch in length and breadth, two drops — 
‘of venom. A _ true wound. formed, and the fkin | 
was entirely confumed, and covered with a great 
deal of pus. The rabbit notwithftanding did not — 
feem to fuffer much, and at the end of feven} days © 
was perfectly recovered. I had it twice bit in its 
Jég by a viper, and it died at the end of fix hours. I 
repeated the fame experiment on two other rabbits, | 
with thefame fuccefs. 9 6 0 re . 
* ‘The following conclufions may, f think, be drawn | 
iid tie 

I. That. the venom of the viper, applied to the 
kin of guineapigs and rabbits, flightly fcraped or 


punctured, is not mortal. 


, a ( 
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II. That it produces but a flight difeafe in the 
fin of guineapigs, and a fomewhat ereater one in 
that of rabbits. 

III. That this difeafe is confined to ) the par of the 
fkin touched by the venom. 

_.., Iwas defirous of aking a fomewhat different ex- 
, periment on the fkin of guineapigs, and accordingly 

| ae the hair with fciffars from ‘a portion of 
> back -of one of thefe animals, of about the 
e dth of half an inch. I then made an incifion 
with a lancet, fo as not to puncture it through, but. 
only for about half its thicknefs, and. applied two 
drops of venom. A wound, occupying the whole 
- {pace covered by the venom, formed, and fuppu- 
ated very abundantly, and the fkin was entirely con+ 
famed, and covered with a fear. The animal did 
- not appear to fuffer otherwife, ate oa Me cle and re- 
covered at the end of ten days. 

_ This laft experiment feems to indicate that when 
the wounds of the fkin are deep; the effeéts of the’ 
venom, or its difeafe, are more: confiderable, al-' 
~ though not mortal ; and likewife, that the difeafe is’ 
entirely confined to the fkin, 


| Wounds in the Shin, through its whole fotfance, 


I pinched the fkin of a fmall rabbit’s leg with my 
thumb and finger, and pierced it five or fix times 
with a viper’s tooth, from which the venom flowed. 
Atthe end of twelve hours, an ency {ted tumour, filled 
with Matter, formed in the fkin, an inch below the 

N 3 wounds, 
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wounds. ;The cyft was quite excoriated and bare of > 8 
hair, and a little moifture exuded from it. _ The 
rabbit died on the fifth day. es 

I repeated this experiment on Srabbit of Deetehe. 
fize, pricking the ékin feveral times with a veno- 
- mous tooth. At the end of ten hours, the fame ." 
kind of tumour formed in the fame place; on the 
fecond day the fkin fell off; on the third the tue ¥ 
mour burft; and the rabbit died four hours after 

I treated two other {mall rabbits in the fame w | 
and the effeét was perfeétly the fame. In both } 
them a tumour formed, and burft; and both died. al 

I had the {kin of a guineapig’s back bit repeated= 
ly by aviper, raifing it with pincers, to prevent th ‘i 
mufcles beneath from being wounded. In lefs 1 Th a 
two hours, the part that had been bit became rie 
and the animal died at the end of thirty-two hours,, 
without an open wound, The fkin was gangrened, Sh. 
and the blood black and extravafated in the adipofe 
membrane, as far as ahe, mufcles of the abdomen and. 
breaft, : 
I repeated this experiment with the fame circum- 
fiances on four other guineapigs} all of which died. : 
Neither of them had any wound, but the adipofe 
membrane had a gangrenous appearance, and was 
filled with black extravafated blood. ‘The extrava- 
fation was extended to the adipofe membrane which 
covers the pectoral and abdominal mufcles, and was, 
in fuch a phe) as to form a bag. 
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Experiments on the Adipofe Membrane. 


The preceding experiments not only relate to the 
fin, but likewife to the adipofe membrane. When- 
ever the tooth pierces through the whole fubftance 
of the fkin, the venom muft neceffarily communi- 
cate itfelf to this membrane ; and its effects, or the 
difeafe it occafions, will be com.nunicatec to both 
parts, It was therefore neceflary to have the adi- 
pofe membrane wounded apart, to know what re- 
jated to the fkin in the above experiments. It is not 
very eafy to do this with precifion and nicety. 

7 made an incifion inthe fkin of a-guineapig, near 
the groin, and introduced a drop of venom without 
its touching the fkin. It brought on a tumour of 
the groin, which increafed for two days. The third 
day the animal died. On opening the tumour, I 
found it filled with a great quantity of black, dif- 
folved, and extravafated, blood. | 

I repeated this experiment on two mere quinea- 
pigs, one of which died, the ether did not. This 
Jaft had fearcely any tumour. The one that died 
had a large one; with the fame fymptoms as in the 
preceding experiment. Two days after, I opened 
the one which furvived, and which appeared found, 
and in good health. I found the adipole membrane 
fomewhat bloody, and with fome humours extrava- 
fated in it; but all this ina flight degree. There 
was no appearance that could induce one to con- 
clude, that the animal would afterwards have: died 
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of the difeafc of the venom. It was vigorous, fed 
well, and ran about in good health, we the other 

was in the heighth of its difeafe at the end of two 

‘hours after being bit. sic) 22970 Si 

Thefe.experiments ftill leave us in a doubt whe- 
‘ther the venom might not have been communicated _ 
‘tothe incifed edges of the fkin. T'o obviate this, I 
fell upon feveral modes of experimenting, surg in- 
variably. met with difficulty in the attempts and | 
fomething equivocal in the confequences.) 

_ After feveral trials, I purfued the following. me- 
thod :—I cut away a large portion of fkin from the 
back of a guineapig, dried the adipofe membrane. 
-well, -and applied to it two drops of venom, The 
circular piece of fkin | removed was more than an - 
‘inch in diameter. I fpread the vendm on the mem-_ 
‘brane for about three lines in circumference, and at | 
| equal diftances at all fides from the fkin. 1g cent 

In lefs than fix hours; the adipofe membrane be- 
came black as ink, and at the end of twelve it was 
covered with an eichar, which continued:fo long as 
twenty-two ; the animal recévered notwithftanding. 

I repeated this experiment on fix {mall rabbits, 
and ‘fix {mall guineapigs, and the confequences 
‘were fomewhat different from each other. 

In the firft place it muf be remarked, that nei- 
‘ther of thefe animals died. Six of them were very 
much difeafed, and recovered very late. Four had 
_ flight fymptoms of the difeafe of the venom, and 

feemed to be perfectly recovered at the end of the 
fecond day. ..The others had no certain fymptoms 
: | eh: - 
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of difeafe. I think it may be faid, in a general 
way, that the venom of the viper is not mortal, if it 
penetrates no farther than the adipofe membrane. 


Experiments on the Mujcles. 


I ftripped the exteriour muicles of a pigeon’s lee 
of the {kin and adipofe membrane, without produc- 
ie any fenfible hemorrhage. 1 introduced into 


“one of thefe mufcles a viper’s tooth filled with ve- 


nom. A minute after the pigeon fell forward, and 


died at the end of ten. ‘The wounded mufcle was 


extremely livid, throughout almoft the whole of its 
fubftance. | Pd re 


I repeated this experiment on four other pigeons, 


all of which in lefs than two minutes fell forward. 
One died at the end of eleven minutes ; another at 


the end of feventeen; the third in a quarter of an 
hour ; and the fourth not till four hours. 


I ftripped feveral mufcles of the leg of a middle- 
fized rabbit of the fkin and adipofe membrane, and 


wounded them feveral times with venomous teeth, 


(a) in fuch a way that they entirely entered the muf- 


cles. I wounded them at the parts where there did 
not appear any confiderable veffels. There’ was 
{carcely any difcharge of blood from the mutclcs, 
which, notwithftanding, very foon betame livid at 


(a) Thefe are viper’s teeth detached from the animal, but 


‘fill adhering to the veficle filled with venom. I have already 


explained the method I purfue inexperiments of this kind. 
| iy, tne 
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the places I had wounded. The animal not only 
farvived, but difcovered no figns of fuffering any 
gréat inconvenience; and at theend of fifteen hours 
there was fcarcely any difcoloration.in the wounded 
mufcles. At the end of thirty hours, nothing was 
to be feen but the mechanical wound of the tkin, 
where the incifion had been made to come at pach 
of the mufcles. 

I repeated this experiment, with the fame circum- 
flances, on another rabbit. The mufcle became 


difcoloured, but not much; and the animal, at the 


end of twenty-three hours, feemed to be free from 
all complaints, except that there ftill remained a 
~ felution of continuity in the fkin. 

~ Tentirely ftripped feveral mufcles of a guineapig’s 
jeg of the fkin and adipofe membrane, and plunged 
a tooth, charged with venom, betwixt the fibres in . 
fuch a way, that few or no veffels were divided, 

The mufcle became livid, but the animal reca- 
vered. 

I repeated thisexperiment on the bared mufcles 
of feveral other animals, fuch as guineapigs and 
rabbits, and found that in thefe cafes the venom of 
the viper does not fail to bring on a complaint, 
which, although it is frequently picts violent, is 
never mortal. — 
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The Venom of the Viper, when fimply applied to the 
, Mujcular Fibres, is entirely innocent, 


I wifhed to know what would be the effects of 

the venom, when fimply applied to the mulfcles, 
without cutting the fibres. 
» [ tripped the mufcles of a pigeon’s leg of the 
fkin, and contrived in fuch a way, that the unco- — 
vered fibres-and veflels didnot bleed fenfibly. The 
experiment fucceeded fo well, that the mufcles, 
firipped of the adipofe membrane, appeared per- 
feétly dry. On thefe mufcles I laid a large drop 
of venom, obferving that it did not communicate 
stfelf to the adjacent parts. The pigeon had no 
complaint, and the wound lhad made healed very 
foon. 

I got ready another pigeon in the fame way, but 
took care that the mufcles fhould bleed a little; one 
yein in particular bled confiderably. I applied the 
yenom, and the pigeon died at the end of thirty 
hours, with a very flight change in the parts that | 
had been wounded. | 

I repeated this experiment on four other pigeons, 
the mufcles of which did not bleed. Neither On 
them died, nor feemed to have any other complaint 
than that occafioned by the incifion in the fkin. ei 

When we know how fmall a quantity of venom 
is capable of killing a pigeon, as it were, inftantly, 
we cannot hefitate to pronounce, that the venom of 
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the viper, when fimply applied to the mufcular 


fibres, is entirely innocent, 
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The Feriom of the Viper does not lofe its deadly Qua- 
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I was defirous of fecing whether the venom +of 

ee ise . Sa +E; { ae 
the viper, after having, communicated. the difeafe 
to one animal, would aét as ‘a, poifon on another. 
Lo affure myfelf of this, I laid the mufcles of a 


pigeon’s lee bare, and made fmall incifions in them, 


into which I introduced about a drop of venom, 4 


say likewife got ready another pigeon, making fmall 


icifions in its mufcles, as I had done in thofe of the 


firtt, At the end of four minutes I put the bared. | 
mufcles of the two pigeons in contact, and kept. | 


them in that ftate for two minutes. Neither of the 


pigeons died: the firft, however, was very ill; the. 5 


_ fecond had fearcely any complaint. ah Sit) 
I laid the mufcles of two other pigeons bare, and 
made {mall incifions in them. I wounded thofe of 


one with a venomous tooth, and at the end of four | 


minutes put them in contact with thofe of the other, 


+4 


keeping them together in this way for three mi- — 


nutes. The firft pigeon died at the end of three 
minutes more ; the fecond at the end of an hour, 

I repeated this laft experiment on two other 
pigeons. The one that was venomed by the tooth 
| vs esl geet diet 
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died at the end of eight minutes’s ; the other at the 
end of eighteen. wn Tks 
Confequéntly the venom ‘of the Viper;.as in all the 
seafes related’ above, continues to be fuch, and does 
not lofe its deadly qualities, when it mixes with the 
blood of living animals, and excites in them the 
ufual difeafe. | Tt . 


*Auimal bit in ibe Break. 


ii a iad B seiaeee pit. once: te a viper in ae breatt 
«I treated it, and.it died at the ehd of ten minutes. - 

1 had. another, pigeon bit twice in the breaft by a 
‘viper, and treated it., Ir died,at the end of two 
phours. je:f) yiee! roe 

‘id had fix’, pigeons bit j in the breaft ‘iy as : many. 
vipers; each twice by a diftint viper... Three 
‘were treated, and three not., They all died ; the 
_ three that were treated at the end of 10, 20, 50, 
minutes; the: other three at the end of 17, mi- 
nutes, and 2, 4, ‘hours. | 

I had fix others bit an equal number of times ; 
three i in the breaft, and three in the leg. T hey all 
died; the three bit in the leg at the end of 10, 15, 
20, minutes ; the three in the breaft at the end of 
17, 50, minutes, and two hours. 

» Thefe few experiments on pigeons would lead 
ene to fufpeét, that bites in the breaft are not more 
dangerous than thofe of the. leg; and that it may 
even be the reverfe. They are however not fuff- 

cient 
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cient in number to admit of any certain eonfequenees 
being drawn from them. 

Thad a guineapig bit twice in the brea ya a 
Wiper, and immediately treated its It died vat. the 
end of two hours. 

I had another guineapig, of a much iia fize, 
bit twice in the breaft by a viper, and treated. At 
the part where it was bit, a large wound, which. 
continued open for upwards of fifteen days,. form 
ed; the guineapig at length recovered, 4 

I had a very large guineapig bit twice in the 
breaft by a viper, and treated it immediately. It 
had no fymptom of difeafe. Two days after I had 
4t bit afrefth by another. viper, in the fame place, 
_and at the end of twelve hours it died. 

The tkin of guineapigs, particularly that : part of | 
it which covers the breaft, is very tight, in confe- 
quence of which the viper finds it very difficult to 
‘feize it betwixt its teeth. ‘I was feveral times de-_ 
ceived by this, fuppofing the animal bit when it 
was not; and was therefore obliged to repeat isa 
bag Sib 

Thad ‘a fmall rabbit bit in the breaft bya viper, 
‘and immediately treated it. -At the end of thirty 
feconds it ‘fell on its -belly, and died in n lefs thana | 

minute. : 

‘Thad another rabbit, of the fame fize, bit in:the 
~breaft, and did not treat it. It had’a finall wound, 
and recovered at the end of three days. 

I had-four rabbits bit in the Breaft, each twice oe 
a ie Sana viper. ‘Two -were treated, and two not. 
The 
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The two,that were treated died; one at end of an 
- hour, the other at the end of ten. Of thofe not 
treated, one died in an hour, the other.had.a very 
~ {mall wound in the part bit. | , 

L had a fowl bit twice by a viper in its breaft, 
towards the right wing. I treated it, and.it.died at 
the end of twenty-four hours. vlan 

LI had another fowl bit twice by a viper in. the 
fame place, and did not treat it. It died atthe 
endof nine hours. — a a oe 

I had four other fowls, like the preceding ones, 
bit, and-obferved the fame circumftances. . ‘They 
all four died:in eighteen hours. ary 

[had four other fowls bit, two in the breaft, and 
two inthe leg. The two that were bitin thebreatt 
died inJefs than ten hours. One of thofe bit in the 
deg died at the-end of twenty-feven hours; the 
‘other-was violently difeafed, but recovered... 

Had ithe number of experiments been greater, — 
we might have deduced from. them, that to fowis 
the bite of the viper in the breaft is more dange- 
rous than that.in the leg. This is contrary to what 
was obferved in the rabbits and guineapigs. 


Animals bit in the Bellysooe’ r 


L-had a rabbit bit twice in the belly by a viper. 
At the end of eighteen hours a very large tumour 
formedin the-part bit. This tumour encreafed for 
four days, and the hair fell from the skin, which 

: was 


- and both recovered. D | 3 orh9 ei 
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‘was’ cotroded and ulcered. ‘The animal; nowith- ta 


JO 287 .tHog 


ftanang, lived twenty days. 

I had another rabbit, of the fame fize, bit tepeat- 
edigaa in the belly by aviper. At the end of twelve » 
houirs a tumour formed, and the hair and ‘epidermis 
‘eame away: .The tumour‘was moift and bloody, - 
and burft at the end -of éighteen hours, ‘when’ ah 
‘ulcer formed, of two inches and an half in. length, 


and more than an inch in breadth. The rabbit fur- 4 


vived, but it was more than twenty aa before it 
recovered, < sch : 

I had.two others bit iret béllyi in the fine way. 
Both of them had a tumour, which was fucceeded 
by anculcer ‘that remained ape) for Seer days 5 

I had two other rabbits of the me fize bit feve- 
ral times in the belly by two vipers.’ One died at 
the end of twenty-fix houts; the other had a wound 
which covered the whole of the ‘kin of the lower 
aaa of the mellys and sii Head il] wens aay 


Fsherinhines on the. Intgines, YS ae 

I ocr the belly of a rabbit, and had the besa, 
at the diftance ‘of three inches from the colon, bit 
twice by a viper, binding up the part as well as i 


could. The rabbit died-at the end of fix hours... _ 


~The inteftine was inflamed, black, and contraéted, 
more than-fix inches above and below the. part that — 
was bit; fo that thefe: changes had extended to: the 

- solon. 
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éolon. The mefenterick veffels were black and my cued) 
ane the blood curdled. 
- Irepeated this: experiment on four other rabbits, 
éach of which I had bit in the inteftines in the fame — 


way bya viper. The refult of thefe experiments © 
was perfeétly analogous to that of the former one. 


Experiments on the Livers 


_ Having opened the belly of a rabbit, I wounded 
the right lobule of the liver, in the inner part, with 
avenomous tooth. At the end of a few feconds, 
the creature began to cry and to writhe itfelf, and 
died in lefs than two minutes. All the veffels of — 
the liver were filled with black and clotted blood ; 
_ the mefentery was in the fame ftate ; and the heart . 
_and auricles were filled with black, but fluid, blood. 
I wounded the outer lobule of the liver of another 
rabbit in two places with a venomous tooth. ~The 
ereature drew itfelf together, but did not cry. It 
died an hour after. 
_ \ Tintroduced a, venomous tooth into thé outer lo 
bule of the liver of a third rabbit; and did not with 
draw it immediately. . This one cried, writhed it~ 
felf, and died in lefs than a minute and an half. The 
blood was coagulated beth.in the ne and mefen- 


‘tery. © 
- ] introduced .a venomous tooth: in the ufual way 
| into the i inner lobule of the liver of two other rab- 
bits, and kept it there for fome time. T hefe ani- 
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mals, as Sea, cried out after a few feconds, and 
died in lefs than two minutes. The blood i in, the li- | 
_ver was black and coagulated; that in ‘the heart and 
auricles was likewife black, but in a fluid tate. I} 
did the fame to the outer lobule of the liver of two. 
rabbits; but withdrew the venomous tooth immedi- 
ately after having introduced it. “ One began to cry 
and writhe itfelf after a few feconds, and died i intwo- 
minutes. T he other lived nearly two hours. The- . 
‘blood i in the liver of the firft was. quite coagulated 5 

as it was ina degree i in the fecond. In the former, 
the blood in the auricles and ventricles was fluid; in 
the lagers it was cons iHated. “ait a 


i gS Esporinnts on the Kars. 3 oupcey ss sm 
ida) chil Sad ake 4 
| ce the ear of 4 middie-fised arabe towards: 
its extremity, or point, bit twice by a viper. T he 
part was a little {welled at the. end of fix hours 3 
the rabbit, however, ate, and was lively. at chia 
end of four days it was perfeétly recovered. © 
I ‘had two other middle-fized rabbits fe int 
fame way at the extremity of the ear, each twice oy 
a diftin& viper. ‘The ears fwelleda good deal, b 
the rabbits ate, and were lively. At ae five 
days they were both recovered. ys) 
I had another rabbit bit in the right ear, tednes 
its extremity, twice by aviper. I treated the patty 
in which there was a confiderable {welling th 
~ Mot fublide till after fixteen dayse) > pyle) can 
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_* [had a rabbit’s ear bit twice by a viper, at athird 
of its length from the’bafis. At every hole made by * 
the teeth i in the oppolite fides of the ear, a drop of 
“Dlood, peared, and befide it afmall drop of venom, 
which, although it was in contact with ‘the blood, 
didnot unite with it in the leaft. There were four 
- holes made by the teeth at each fide the ‘ear, fo that 
the fmall drops of venoin were ‘eight i in number, 


_ Theyear fwelled a good deal, and the ialiag did 


‘not fubfide till after twenty days. cere 


There i is no difficulty j in accounting: for cif fall 


_ drops of venom that appeared at the oppofite fides of 
the ear. ‘We know that: the venom. ‘flows from the 
» point of the tooth. The: ear of a middle-fized rab- 
bit is not fo thick as the viper’s s tooth i is loug, which 
* muft of courfe pierce the car through, | When the. 
viper withdraws the tooth, the: wyenom fas already’ 
reached the } point of its: ‘and from, the,el ti | 
| _ the fin, of the ear, V which clofes the hole it went out 
* ate, is forced to fhed ‘jtfelf at the fides of i its In find- 
. ses. Ae to the part of the ear at which it entered, 
‘ the'tooth in the fame way leaves the venom, which 
: it continues to fhed, at the edges of the hole at this 
: fide. of have fince obferv ed thefe fmall drops of ve- 
e nomon Yeach fide the ear in almoft all the rabbits I 
, _ have had bit in this part, and find them in general to 
“ staan atthe part thetooth went outat, than at that. 
here «it entered ; patticularly if ‘the viper is pre- 
_ Wenited, from. Saab ia its sees too sah 
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- tase from the bafis. ‘Each ear was bitth 
a ae dittine viper, a ‘and both of the 


# 


‘ » 


va ee bled a ‘little; and two. fmal drops 


- moft fivélled. The tumour continued fix day 


’ © gree of tumour’ and’ inflammation in the part; and 


' it fwallow the volatile alkali: The ear ieee 
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I had a: Basie bit fa both ears. at a chi of a 


lently, for “nearly eight lines towards the eget Thee 
rabbit was very much difordered, and ¢ did oe eat | ‘ore * 
fevers al days, ‘when it. ‘began to feed fp gly. i It y 
a: not perfeely recovered till the ae | 
. days, a and was then, very much wafted. ‘ah 
Piast had tivo others bit ‘repeatedly at ge fag part % 
Of e cary by two 0 Viperse “At the end’of the fecond 1 
as éai's Iw ere disfi ured. by a fwelling, whick hg 
‘becam 4c - Bed atin two days more they. hain ye 
fide the neck, One of | the ra i bits 
ied a i of “ight ne with its. ears t ulcerea_ 
“and: ee shace lated's th e other reo Dm ‘not 4 4 
Bi | ty- ays. tere ne nn | 
eeatihs Pi itt snags the eat by 


Of venom : appearéd at the fides Sgenanoenhias 
_by ‘the: teeth. Idid not’ ‘treat it. “There” was a de 4 


avthe end of thitey hours the rabbit. “was ‘per y 
tecovered. ea wi § ae “aed oe 
dl had another, ane bit, of the fame fide as th 

: preceding fuk I treated it immediately y " ‘s 


‘eeeding] y, and became livid at the part where 


in four more the animal recovereds men 


or Saif 


T had fous rabbits bit i in the ea gs ty a tiany “V. 
Bers. T wo were treated, ahditwo Sete = 
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them died.» The ears in all of them fwelled confi- 
derably, and they. all recovered at the end of three 
days. | 
Having affured myfelf that” the bite of the viper 
in the ears of rabbits is not very dangerous, I thought 
of having thefe animals bit by feveral vipers, in dif- 
ferent parts of the two ears. For this. purpofe I 
chofe a dozen middle-fized rabbits, and had them 
all bit repeatediy in feveral parts of each ear, and 
each by three vipers. The ‘parts fwelled exceed- 
ingly, and continued in that ftate for upwards of 
twelve days. Three of the rabbits had an enor- 
mous bag or tumour in the fore part of the neck, 


larger than the head itfelf. Thefe tumours were 


filled with a humour, and yielded to preffure. At 


_ the end of two days they increafed in fize, and the 


! fixteen days, 


= 


oe ae hid 
ears became ulcerous, © _The rabbits recovered in 
: ° , ' = é ™ 
Experiments on the Pericranium. 


~T laid bare the pericranium of a pigeon, by re- 
4iMtae a good portion of the fkin, and made feve- 
ral fmall incifions into it with the point of a lancet. 


J poured venom upon it, but in fuch a way that it 


' did not reach to the adjacent parts of the i integu- 


ments that had been cut. The pigeon did not feem 


to be at all difordered by it, and recovered in the 


eg {pace of time as another did, which I had pre- 


pared by way of comparifon, and tothe pericranium 
of which I had not applied the venom, 
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I repeated this expériment on four other pigeons, 
with the fame fuccefs. Neither of them-died, and 
in neither was the attack of a difeafe of ae », 


nom perceptible. a. ‘a a3 
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I laid bare the cranium of a pigeon, Aripping off 
a good patt of the pericranium. I made. forall 
wounds in the cranium with a lancet, taking ‘care 
not to pierce the whole fubftance of it, and intro- 
duced a confiderable quantity of venom, prevent 


= 


ing it as ufual from communicating to the neigh- g 
bouring parts. The animal not only furvived, but 
did not appear to have fuffered the (mallet i inconve- | 
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nience. _ ; . tas * 
The confequences of three experiments on pis 
geons, treated in the fame way, were the fame. =~ 
Having laid bare the tibia of two pigeons, and 
freed it well of the cellular membrane, 1 wounded 
both periofteum and bone in feveral places with the | 
point of aneedle, and poured the venom copiouf 
upon them. ‘The pigeons had not the fmalleft pe 
ceptible complaint, and recovered in the fame ti ne 
as two others did, that [had treated in the fame wa’ 
but without applying the venom, to ferve as a com: 
parifon. et < 
I repeated this experiment with the fame circur 
{tances on two other pigeons, and the refult was ex 
actly the fame. Neither of them died, nor had I 
{malleft fymptom of the difeafe of the ° venom. | 
I laid | 
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I laid bare the periofteum of the tibia of fix other 
pigeons, and having pierced it in feveral places with 
a needle, moiftened it with venom. Neither of the 
pigeons died, nor had any complaint. ly 


. Dura Mater and Brain. 


et removed a portion of the cranium of a pigeon, 
taking care to lacerate the dura mater as little as 
poffible. I wiped this membrane, which was well 
expofed, as gently as I could, with dry lint, and aps ° 
plied to it adrop of venom. The pigeon had no 
fymptom of the difeafe of the venom, and recovered 
within the fame fpaee of time as another did, that I 
had prepared in the fame way, but without applying 
the venom, as a comparifon. 

_ This experiment, on two other pigeons treated as 
ative, terminated in the fame way. 

I removed a portion of the cranium of a pigeon, 
and made incifions in the dura mater all round,’ in- 
troducing at one of the apertures a drop of venom 
The pigeon recovered, without having had any 
fymptom of the difeafe of the venom. 

After having removed the dura mater of another 
pigeon, I made a flight incifion into the brain, and 
introduced the venom. The animal recovered in 
the fame way with the preceding one. 

A third pigeon, on whichI made the fame trial, 
died at the end of four hours. 
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Rdcohéne n of Bones. — oh ele: 
I cut the vibia | in two pigeons, peas = Sin lowed 
extremity, and intraduced lengthways into the mar- 
row two fmall bits of wood covered with venom, 
Neither of the pigeons died, nor had pcs fymptom . 
of difeafe. ? 4 
I cut the #ibia in the fame part, of two other pi- 
eons, and introduced into the marrow two fall. 
bits of wood, well covered with venom, ‘Keeping: 
them there fix minutes. Neither of the pigeons 
had any apparent fymptom of the difeafe of the ve= 
nom. \ 
I repeated this experiment with the five ‘cireum- 
ftances on four other pigeons. » Each of the trialg 4 
ended the fame way, the pigeons all recovering 
within the fame fpace of time that two others, did, 
which lemployed as a comparifon, without at venom 


ing them. Rena et ey } 
- She Venom applied to the Ti ran/pastnt, Coendi: fe 
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I pierced the BON cornea of Ge right. eye 
of a large rabbit with a venomous tooth. The 
aqueous humour flowed out, I then, with another 
venomous tooth, firft fcratched, and afterwards 
pierced, the tranfparent cornea of the other eye. At 
the end of an hour I found the right eye filled with 
the aqueous humour, and perfeétly found. At the 
es: ) end 
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the tranfparent cornea of the other eye, but without 
any inflammation about it. At the end of three 


days, the white fpot in the left eye was raifed above. 


the cornea. 4 

I {cratched the cornea of x ge rabbit with a 
tooth well dried, and at length pierced it. At the 
end of fourteen hours a dark fpot appeared, and two 
days after the cornea was railed yp. in the form of a 
pearl. 

I poured a drop of venom into the eye of a large 


fabbit, which I examined every hour. . At the end 


of eighteen hours, the membrana nittitans feemed 
fomewhat redder than ufual. 


I poured two drops of venom into the eye of an- 
ather rabbit, and this was not fucceeded_ by any in- 


flammation, | 

I made the fame experiment on theeye of a third, 
which continued in its natural ftate. | 

I repeated it on three other rabbits, neither of the 
eyes of which became fenfibly inflamed. 

‘I moiftened the eyes of a large rabbit feveral 
times with a confiderable quantity of venom, and 
likewife applied feveral drops to its lips and tongue, 
At the end of three hours the membrana niétitans ap~ 
peared.a little red, but at the end of eighteen hours 
yeturned toits natural ftate, 

I put feveral drops of venom on the tongue of 
another rabbit, and fmeared it on the lips and 
palate with a brufh, There was no {welling in any 
. | part 


” 
end of eighteen hours, a {mail'white {pot formed in. 
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part of its mouth, neither was the rabbit ie all 1 aie 
otdered. 

This experiment’ repeateiaen on two , other rabbis, 
was attended with the fame confequences. No part 
of the es was either {welled or inflamed. 


‘ 


CHAPTER’ V. 


Experiments on the Comb, Gills, Nofe, and Neck, of a 
Animals. 
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My next purfuit was that of examining the ef- 
fects of the venom of the viper on the comb, gills, * 
hofe, and neck of animals. My experiments ‘on 
thefe parts have been attended with unexpected and 4 
interefting confequences; and therefore 1 have 


oh aa 8 


five way. 


Experiments on the Comb of Fowls. 


T had the comb of a fowl bit twice by a viper. 
There was a confiderable hemorrhage from the 
wounds made by the teeth. At the end of three 

hours the gills were fwelled, and in fix a large tu- y 

-mour or bladder was formed. The fowl died at the — 
end of four days, without having either eat or drunk, 
The 
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The tumour. of the gills, which united them into 
one monftrous body, was filled with a watry fleth- 
coloured humour, and with an oe or web of fila- 
ments and veffels.. 

] had’ fmall cock bit once in the comb by a 
viper, and treated it immediately. It died at the 
end of ten minutes. | : 

Thad another cock, of the fame fize, bit once in 
the comb by’a viper, and treatedit. At the end of 
two hours both gills had-already fwelled; at the - 
end of twenty-two this fwelling was very much 
abated ; and in thirty-fix there were only fomelittle 
remains of {welling in one of them. In forty hours. 
the cock was perfectly recovered. : 

Thad the comb of a large cock bit three tifaes by 
aviper. It was branched, pointed, and more than 
a third of an inch in a tate Guha little, and 
there were fome fimall drops of venom befide the 
holes made by theteeth. I made a {mall wound in 
the comb with the point of a lancet, and introduced 
_a {mall quantity of venom. The cock had no 
fymptom of complaint. Two days after I had it 
bit twice in the comb by another viper. At the 
end of two hours the part appeared fomewhat livid 
_ towards its bafis, and perhaps a little fwelled. At 
the end of three hours the gills were very much 
- enlarged, and at the expiration of twenty, were bes 
cone of a monftrous fize, and livid for their whole — 
extent. At the end of twenty-three hours they 
burft, and the cock died very foon after. . 

There 
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There cannot be the {malleft doubt but that the — 
venom in the firft cafe was thrown out by the blood, ~ 
and this happens not untreguant li Tt is much ‘more 
difficult to account for the tumour r that, notwith- 
ftanding. the cock ‘was bit in cia comb, formed i in 
the gills. However I have frequently feen fome- 
thing fimilar happen in, other animals., The bite 
made in’ the leg of a rabbit frequently caufes 
a tumour, or an obftruction of the humouts in the 
moft inferior parts of the fame leg. But. the Se Lae / 
riments muft be continued. . | 
I had the comb of a fowl bit by two vipers, by 
-each twice. At the end of two. hours one of the ~ 
gills only began to {well.. In twenty they were 
both very much fwelled, and united in fuch a way 
that they. formed a fingle body... At the end of j 
thirty-fix they were enormoufly fwelled and very E 
livid.. In ten days the fowl recovered. . On the : 
fourth day of the difeafe it refpired with difficulty, 
and with a hiffing noife; the glottis was inflamed 
and open, and the trachea arteria fwelled. .. 
[had the comb of another fowl bit. feveral times - . 
by two vipers. At the end of three minutes the ? 
part next the head was livid, and appeared a little , 
{welled. In an hour the livid colour and tumefacy 4 
tion feemed to be fubfided, but on the other hand, % 
the gills were enlarged. In three hours one ofthe” - 
tower eye-lids exuded blood from all its fmall Orie 4 
fices. The gullet and palaté were black. In twelve % 
hours the fowl was in a dying ftate, the gills being © ‘a 
f livid, ¥ 
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livid and of an enormous fize. It died at the iis 
of thirty-three hours. : 

“I had the comb of a fowl bit feveral times 6 a 
viper. One of i § gills {welled a little. At the end 
of thirty- fix hours this fmall degree of felling had 
difappeared, but the fowl refpired with difficulty, 
and in doing this made a great noife. The wind- 
pipe was fwelled, and very much enflamed, even at 
the end of fix days. ‘T he animal was perfectly re- 
covered in ten. kai , 

All thefe experiments thow that there is an im- 
mediate communication of veffels and humours, 

' betwixt the comb and gills of fowls. I do not 

give a detail of i. ten experiments befides 
that I made on fowls, fince they terminated in the 
mgy with the cafes juft related. 


% 
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ee ate Experiments cn the Gills of Fowls. 
| Ewas tlrous of knowing what would be the 
y ‘confequence of having fowls bit by vipers, not im 
the comb, but in the gills only; that is to fay, whe- 
ther the ate would be equally dangerous, and whe- 
‘ther the tumour would fly up to the comb without 
forming in the Bin or would form both in the gills 

¥ and comb. 
ye Vhad the gills of a fowl bit repeatedly "by two 
‘Vipers. At the end of two minttes they had al- 
~ ready fwelled, ‘and become livid. There was a 
great flux = humours in the eyes, which were 
clofed 
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clofed by the enlargement of the membrana. ni@i- 
tans. In lefs than an hour the gills were of an 
enormous fize, and livid all ov Thee died j 
at the end of the fifth hour. ‘% AR. | 
_ Thad the gills of a fecond fowl bit twice » by a 
viper. They fwelled in lefs than four minutes, _ 
and in.two hours were extremely large and livid. 
The comb appeared a little dark towards its points 4 
and edges. The fowl died at hides of ‘thr . 
days, . ad vad P45) 4 | 
Thefe trials may Ne one to- ful ect that 
wounds made in the comb are lefs dangerous than | 
thofe made with the fame ee in a 
gills. : . 
To come at the truth tee 118 Soni I ‘aude <q 
the following experiments. ‘Thad fix fowls bit ty 
each twice by a diftinct viper ; three in the oat F 
and three in the gills. One pbalyy of the foam sl 
died, and two of the latterny ss 
On repeating this experiment on fix other foots m4 
the refult was fomewhat different. - - Only sone « of x4 
thofe bit in the comb died, and all: thle, haters 4 
bit in the gills. J 
Thefe new experiments led me to shin that inp 
conjecture was very probable; that is to: ay, that 
the bite of the viper in fowls is more dan erous 
when made in the gills, than when it was made in + 
the comb. | 3 
. The accident which faceeveneha in the fowls ‘aa oe 
comb of which has been bit by vipers, is very fins © 
gular. The action of the venom, or its’ difeafe, is 
# . ‘Sb “conveyed 
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conveyed to a remote part that has not been bit ; 


but when eens are bit, the venom does not fly 


up to the comb, ior does the difeafe communicate 
itfelf to that part, and yet the ftructure both of the 
gills and_ comb is the fame, and the veffels and 
nerves are common to both. 

This circumftance ftruck me fo forcibly, that 


thought it deferving an analyfis of fome kind, 
and of being fearched into by ftill further trials. 


I began by having the comb of a fowl bit 
once, and at the end of fifteen feconds cut off 
both gills. The fowl not only recovered, but : 


_ there was no change in the gills, nor any appear- 
- ance nor fymptom whatever of the difeafe of the 


venom. 
I had another fowl bit once in the comb, and at 


_ the end of fifteen feconds cut it entirely away. The 


gills did not fwell, neither had the fowl any shiek 
tom of the difeafe of the venoin. 
‘Thad the gills of a large cock bit repeatedly by 


' a Viper. In fix hours they were both very much. 


enlarged. On the following day they were ftill 
more fo, and were befides livid. The cock reco- 
vered at the end of thirteen days. 

I had the gills of another cock, a very large one, 
bit feveral times by two vipers.. At the end of ten 
minutes I cut them off. On the following day it 
ate, and appeared in health, and after three days was 
perfectly recovered. 

I repeated this experiment on the gills of fix 
wether cocks, each of which I had bit repeatedly 
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by two diftinét vipers: I cut off the gills in all of. 
them, but at different intervals ; at the end of Iy 
2,4, 8, 16, 32, minutes:’ They all recovered, and 
had no other complaint, than that i a, by 
the cutting off of the parts. 

I had a large cock bit feveral times in se es 
by two vipers, and after eight minutes cut sail its 
gills. It died at the end of three hours, 

I had another cock, a very large one, bit repeats 
edly in the comb by two vipers, and after four mi- _ 
nutes cut off its gills. It died at the end of twentys 
feven minutes. It was fearcely bit by the firft viper, | 
when it could no longer fupport itfelf, or hold its: . 
head ere€t.. It opened its beak, frem which agluti- | 
nous humour flowed, and breathed fhort, and with — 
difficulty. | 

T repeated this experiment on fix éther spoked ‘ 
each of which I had repeatedly bitin the comb by 
two diftinct vipers. I cut off the gills in each of — ad 
them at the end of four minutes. Three died in & 
lefs than twenty hours; the other three were very 
much difeafed, and did not recover. till the end of é 
ten days. i 

Sas i 
Experiments on the Neck of Animals ~~ 

] Kis a fmall guineapig bit twice by a viper ae ) 

the back part of its neck, I treated it. It died at 4 


the end of forty minutes. 
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Bi had a middle-fized rabbit bit twice by a viper 
inthe upper part” of the neck, and treated it. It 
died at the’ end ¢ twenty- | 

It had tio euineap’ os bit in the neck, ‘each twice 
by a amend? @pe: One was treated, and the other 
not. “Both of thémi died; the one treated “at the 
end of an hour; the other at the end of four, > 

T had two {mall rabbits bit in the neck, each re- 
peatedly by 4 diftin@ viper. I treated one,-and 
made it {wallow the volatile alkali feveral times, and 
did nothing’to the other. Both of them died; the 
firft at the end of four —e and the other at the 
end of. twenty-two: 

‘T hada large guineapip bit twice in the neck pike a 
viper. In an ‘hour the part of the neck that had been 
bit became fwelled and livid. “Atthe end of twenty= _ 
three hotirs a large wound appeared: At the end of. 
the fecond day the humours which formed the tu- 
mour, had extended to beneath the chin, and formed ‘ 
a large bag or bladder: In four days the tumour 
had fwelled to fuch a degtee, that it al:noft covered _ 
the breaft: The tkin had loft its hair and epidermis, 
and a flightly-coloured humour exuded from it, 
At the end of fix days the fwelling began to dimi- 
nifh, and the puineapig rape hi at the end» of 
fifteen. 7 

The difeafe in this animal, or the matter which — 
defcended from the upper to the lower part of its 
neck, and which even reached to the breaft where 
it formed a cyt or bladder, bears a ‘ftrong” analogy 
to the circumftances that were obferved on having 
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the fowls bit. .There is only this difference, that 
in fowls this effect is more frequent,, and 1 is. of. 
tener the cafe than otherwife ; whilft, on - the con- 
trary, it happens very” a quadrupeds bit in) 
the neck, at leaft in guineapigs. Of twenty-two 
animals bit in the fame way, of which eleven were 
treated and eleven not, I found five in which this 
tumour defcended below the neck, and. formed a 
bladder. Of thefe five, three were treated, and 
two not. The number of deaths, mkichiototiag 
of four in the whole, was equal on both fides. 
_ [tis however certain, that having had fome ‘tical 
bit, but each of them by feveral vipers, and feveral 
times by each, the tumour or cyft formed in the 
° Gnteriour part, in a greater number of them, and weer | 
almoft all of them died. 0. Lag ape meget 
The confequences were analogous, on trying . 
fame experiments. on rabbits. The cyft, ne 
forms beneath the chin of thefe animals, although 
they have only been bit in the neck; and this - 
pens more frequently when they have been bit: by. 
feveral vipers, in which. cafe. — bow be 
readier.: fe lyri Soy andl 3 
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Experimentes on ‘thé Nofe jo Arimals. es | 


_ It remained for me to examine the bite. 0 de 

_ viper on a part that is held the moft fenfible, and 
the moft likely to, occafion death v en it ee 

an injury, in lome particular anim s.— This s the 
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hofe. It appears, that the cat, an animal very ob- 
‘ftinate in dying, perithes as readily as others, if 
ftruck in this part. 

Mead reckoned it fo fenfible and fo dangerous 
in dogs, that, withing to affure himfelf of the effi- 
cacy of a remedy againft the bite of the viper, he 
had a dog bit on the nofe, and applied the remedy, 
The dog lived, and this was fufiicient to give the 
remedy the reputation of a true fpecifick; fo ftrong 
was the opinion, that a bite of the viper on the. 
nofe was mortal. bee 

T thall not relate here all the experiments I made 
on this part, but only a fmall number of them, 
which will be fufficient. to give a clear idea of the 
fallacy of fome popular opinions. 

We fhall fee what we ought to think of te bite 
of the viper on the nofe, and how abfolutely necef- 
fary it is to confult nature by faéts and experiments. 
Nothing is more dangerous and more uncertain in 
refearches of this nature, than a vague analogy, or 
a feducing and probable reafoning. Nature is not 
to be divined, and prophets in the fcience of phyficks 
are not to be believed. | i 

I had a {mall rabbit bit twice on the nofe by a 
viper. In two minutes. the part was fenfibly,in-. 
flamed. In three hours a tumour was formed in 
the neck, bencath the chin. In feven hours this . 
tumour was become very large.—The anima) re- 
covered however. 

‘Thad another rabbit, fomewhat larger'than the 
former one, bit on the nofe by a viper, ard treated 
P2 it, 
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st. It was bit twice, but one of the bites was neh 
on the upper lip, at the fide of the nofe. Int pet 
{pace of two minutes the nofe was fwelled, | a 
very large tumour formed undef the chins — "At the ¢ 
end of twenty hours" this tumour burft, ‘and dife 
charged a great deal ‘of matter. The rabbit’ — 4 
vered at the end of fixdays. Lv | 
J had a third rabbit, of a middle oui wenaiced 

on thé nofe by 'a viper. In a very little time the — 
part fwelled and inflamed. In two hours.a tumour — 
formed beneath the chin, which at the end of feven’ 
difcharged blood, and was very large.” In. thirty-. 
fix hours the tuiour and ‘fin began, to dry, a 
the’animal recovered at the end of the fixth day. — 

_ Six other rabbits were bit i inthe fame way. Nee 
ther of them died, and the effects of the bites were: 
pretty ‘much the famé-as thofe related above. The. 
bite of the viper on the nofe of rabbits, contrary to 
what one would naturally have thought, feems to 
‘be tefs dangerous than that in other parts.” “The 
difeafe it produces, as to the feat of it, is very fimi+ 
lar-to that in the comb of fowls. Here again ia 
mour forms, in a part where the animal has. not 
Been bit, and beneath the feat of the: bite, ‘in which 

in thoft cafes, the venom fearcely occafions.a re 
and fenfible complaint. The prsur effential di! 


greater extent, reacHing ara? to the midi 
of the breaft.. 3 
* We are now to fee, whether the shi thing 1 
pens ‘in animals of other fpecies’.. . 
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| “a had a large guineapig bit.on the nofe by a'viper. 
Jn two hours the-part was very much fwelled ; at 
the. end of’ three the {welling was diminithed, hak 
in its place a large tumour formed beneath the 
chin. At the end of fifteen hours, the tumour 
broke, and difcharged a great deal Of blood and 
ferum. “Wn thirty-fix hours the difcharge ceafed, 
and the ®pening in the fkin dried up. The animal 
was perfectly recovered at the end of fourdays. It 
was never very much difordered, Rach i it ate ae 
the whole time of its-illnefs. 

{ had another large guineapig bit twice on the 
nofe by a viper. The nofe and mouth {welled very 
‘much, but this {welling diminifhed in proportion as 
a tumour formed under the chin. After twenty- 
two hours the tumour, which had broke an hour 
before, began to dry up, and at the end of thirty- 
fix feemed perfectly dry. At the end of two days 
the animal was recovered. During the whole 
_ eourfe of its complaint it fuffered but tittle and ate 

conftantly. — 

I had a large guineapie bit on the sane bi two 
wipers, each biting twice.. The nofe {welled in 
efs than three minutes, and ftill more fo at the end 
of ten. Two hours after, a tumour formed beneath 
the chin, when the {welling of the nofe diminithed, 
and in a fhort time entirely fubfided. At the end 
of twenty-three hours the tumour beneath. the chin 
was fo large as almott to cover. the breaft, and in 
two hours more it burft, In the {pace of five other 
hours the animal recovered. | 
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T repeated this experiment on another. lage gui q 
neapig, which I ayes bit by three vipers, each viper 
biting three times. ‘The nofe and aonb both — 
fwelled'very much, but continued in that fate only 
four hours. At the end of the fecond hour a large 
tumour appeared under the chin, which in twenty- — 
three hours was become enormous, and r€ached to 
the breaft. This tumour broke at the end*of thirty 
hours, but the animal was not perfectly recovered 
till the eighth day. The bones of the nofe were 
laid bare, and the furrounding ‘kin all confumed. — 
_ [made the fame experiment on two other guineas 
pigs, but fmall ones. One died at theiend of twelve 
hours ; the other had the ufual tumour, was vexcecd: 
ingly ill, but didnot die. — 1a Sw sea ae 

The bite of the viper on the nofe feems to pro- 
duce pretty much the fame effects on guineapigs as 
on rabbits; and it appears that the venom is lefs 
dangerous in this part than in any other. The 
fame effects are here conftantly obferved as to the 
feat of the difeafe; but are they the fame in all 
other animats?—I fhall relate what I met with in 
dogs and cats, creatures that enter into the plan 
my prefent refearches, and this will fhow how little 
analogy alone ought to be trufted, and that the 
fame caufe produces very different effeéts, om 
fimply ‘changing fome circumftance, which one | 
would not have fuppofed tice of leg a 
great deal, 

I had a fmall dog bit repeatedly on the nofe by 
two vipers. Both nofe and mouth fwelled, and the 
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dog died atthe end of eight hours, without any 
fymptom of difeafe in any other part. 

‘ie another dog, twice as large as the pre- 
ceding one; bit repeatedly on the nofe by two 
vipers. Its mouth {welled to fuch a degree, that 
the lips were very much enlarged twelve hours 
after. It vomited feveral times, and continued 
ill for three days, when it began to drink. On the 
fourth it ate, and on the fifth was iaitalacs reco- 
vered. 

I had another si, till larger than the one laft 
mentioned, bit on the nofe by three vipers, each ~ 
viper making three bites. In a little time its nofe, 
mouth, and lips, were fwelled fo as to become hi- 
deous. It vomited a great’ many times, ate and 
drank on the fourth day, and. recovered on the 
fifth, 

T had nenithver: deg, of the Succi fize as the pre- 
ceding one, bit on the nofe by four vipers, each 
biting three or four times. It had a bite at the fide 
of its nofe, and another on one of its lips. It vo- 
mited frequently, neither ate ner drink till after 
the third day, and recovered on the fifth. 

I kad another large dog bit on the nofe by fix 
vipers, each of which bit three or four times. Its 
nofe and mouth {welled enormoufly ; it vomited a 
great many times, ate after the fourth day, and 
recovered on the fixth. , 

~ Laftly, had another dog, of the fame fize as the 
three preceding ones, bit on the nofe. by fix vipers, 
by: gach three or four times. The part {welled vic- 

ioe ah tently, 


lently, and the animal did n not eat till afterithe fif 
day. -It vomited. froaten tye. aban recovered at the 
end of feven daysi ia: delve.» vp 

. Rabbits and guineapigs bie. on amy cia naallye 
have the difeafe beneath the chia, and not in the 
part bit. It is quite the contrary with dogs, vin 
which the difeafe is entirely confined to the nofe, 


the part that received the bite. They therefore 


form an exception to the cafes calage ai to. 


theirs. : 


It is likewife fingular, Pe as the sgtion of me ; 
venom is confined to the'nofe, it does not produce 


. incurable wounds and gangrenes in that part, We, 


however, find it to be quite otherwife ;—bites on 
the nofe in. dogs are very rarely attended with a 
wound in the part, and the animal not only. makes a 
ftrong refiftance to the difeafe, but the latter at the 


fame time appears to, be very ee fince the fe 


covery. takes place j in a few i fh gabe e 
YF ¥ ) d rae or ¥ 
¢ 


Experiments on Cais bt on ev cate | 
mes ame ? 

We have feen above, that dias cat. er the 
ftrongeft refiftance of any animal to the bite of the 
viper, although the venom ‘eonftantly produces in 


jt a difeafe. We- may therefore conjecture, me 
ti 


this bite.on the nofe of cats will not be produ 

of mortal effects. But’ we know, ‘on the other 

hand, that mechanical pereuflions .¢ on the nofé are 
: ~ dangerous: 


| 
— 
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. epaEstous to thefe animals, and that they foon die; 
y fall from a height on this part. 
a. thefe confiderations, I withed here again to 
have recourfe. to experiments, which can alone de. 
termine the truth. 
I had a middle-fized cat bit sient on the 
nofe by aviper, Its mouth {welled for a confidera- 


ble extent. It ate on the fecond day; and ee , 


on thethird, - 3 2 ARS 


I had another, of the fame fize, bit repeatedly on | 
the nofe by a viper. A few-minutes after, the part 


fwelled. The cat vomited twice, ate on the fecond 
day, and was perfectly recovered on the third. 
In this fecond cat, the difeafe of the venom was 
fo very flight, that the animal appeared to deri: but 
pitcts during its continuance. 
- [ had a third cat bit repeatedly on the mouth by 
aviper. One of the bites fell on its upper lip, 


which bled a good deal, and the whole of its mouth 
fwelled very ‘violently ; however it ate on the ‘ing 


- cond day, and on the third was recovered, 


Thad a large cat bit repeatedly an the nofe bya | is 
viper. The part -bled very much, and {welled gE 
few minutes after. At the end of twenty hours it. it 

was ftill more fwelled, notwithftanding which, the 
cat appeared but little difordered., It recovered ‘at — 


the end of forty hours. 


Thad another cat, of a middle fize, bit repeat : 
edly on the nofe by a viper, which likewife bit it 


on the mouth and lips. The mouth fwelled at the 
end of five minutes, and at the end of five hours 
3 the 


i 
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the cat vomited feveral times. fn thirty-fix hours 
it was perfe@tly recovered. oT de ae 

I"had another cat, of a middle fize, bit.on the : 
nofe, and on the mouth both below and» above. 
After feven hours it vomited feveral: times. - Its 


| -nofe and mouth were but little fwelled, and at the. 


‘end of twenty hours it recovered. 

Another cat, of a middie fize, was bit by three 
vipers, each of which bit three times, or upwards, — 
on the nofe, mouth, and even within the palate, 


“frem which there was an hemorrhage.» Some: mi- 


nutes’ after, its mouth iwelled, it vomited feveral: 
times, -but the palate did not fwell at all. It ate at 


‘the end of three days, and at the end of the fifth 


i x3 Me at 


was perfectly recovered. 
I had another cat, fomewhat larger than the pres 

ceding one, bit by four vipers. ‘Each viper bit fe- 

veral times, on the nofe, mouth, and lips, and in 


the palate, infomuch that the cat, feeling one of ther 
bites within its mouth very fenfibly, feized the — 


viper betwixt its teeth, and almoft fevered ’its head — 
from its body. The nofe and mouth in this cat ~ 


felled very much, it vomited feveral times, ate 


on the fourth day, and recovered on the fixthy) ©” 
I repeated thefe experiments on three other cats, ~ 
which I had bit repeatedly. in the nofe by a viper, ¥ 


’ and the effeéts were pretty much the fame.” We 
may therefore, I think, conclude, that the bite of 


the viper on thenofe is not very dangerous to dogs,” 
aiid that it is {ill lefs fo to cats. ri ce D 
bes, onion ae gee 
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It is, however, very ftrange, that in both thefe 
animals there is no tumour beneath the chin, and 
that the local difeafe is‘confined to’ the part bit ; 
whilft, on the contrary, the difeafe in rabbits and 
suineapigs is notin the part bit, but in another part 
of the animal beneath it. 

It is clear, that this difference can only depend 
on the different organization and nature of thefe 
animals ; and it is precifely this diverfity that we 
are ignorant of. | 

I muft here obviate a difhculty that may be made 
by thofe who are not accuftomed to fuch experi- 
ments. 

Thefe may oppofe, that bitesin the nofe probably 
become lefs dangerous from the animal’s licking 
the part. This is never done by rabbits and gui- 
neapigs, notwithftanding they are bit. I have af- 
- fured myfelf of this particular in fuch a way, that 


¥ have not the {malleft oe of having been | 


_ deceived. 


More than-two-thirds of both dogs and cats that | 


_ Thad bit in the nofe, never licked the part, al- 
though they could eafily have done» it. I ob- 


ferved them miyfelf, and had them obferved, for 


whole hours. It is true, that thofe which bled a 
good deal licked themfelves if they could ; but it 
was evident, on obferving them, that they only en- 
deavoured with the tongue, to free themfelves-from 
the blood which tickled them in flowing down, 
and that this was no fooner effected, which happens 
in a moment, than they ceafed to do fo.—In the 
| ue 
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experiments I made.on dogs and cats, L prevented _ 
fome of them, when they bled at the ie : 
licking the part, and fuffered others to do it. 


difeafe was the fame in all; and it is, escrolinl | : 


certain, that fimply licking the nofe, whether in 
dog or cat, does not at all diminith the effects of | 
the venom of the ee on that part. a 


’ ve ; . * 
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Experiments on the Tendons. ‘elie 


ae a ae t Rakes tea ig” 
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SEVERALn modern seein for have shouphe thas 
the tendons are not endued with fenfation. It is cer= ‘ 
tain that it has not yet been proved clearly, thata ‘ 
tendon receives nerves, either from the mufcle, or 
from the tunica vaginalis which covers it. Neither — 
is it more apparent that it has blood-veffels, at leaft 
in any number, and fenfible ones. It is therefore - 
natural to fufpect, that the bite of the viper on a 
tendon cannot be of any great confequence, wal 
that the venom cannot act on this part. I wil 
neverthelefs to confult ex peringcnt once more on chia, 
point. hale ; 
In having the tendons bit. by vipers, i wasiodial 
than once on the point of being deceived ;\and ft 


ee 
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had not multiplied my experiments, and varied them 
4n feveral ways, as I did, I fhould certainly have 
been fo. I thall be circumftantial in relating fome 
of the trials 1 made on the tendons, to fhow that it 
is eafy for any one, even for an obferver, to be de- 
ceived, if he only follows fimple experiments, fince 
the refult of them may vary, although there appears 
to be no variety in the circumftances with which 
they are made. 

My experiments were made on rabies of which 
{ employed the largeft I could find, fome of them 
‘weighing ten pounds and upwards. 

Having removed the fkin from the fexdo achillis | 
of arabbit, and perfeétly firipped it of its tunick, 
for a {pace of fix lines in length, I paffed under it 
feveral folds of fine linen, to prevent the venom 
from communicating to any other part. I wounded 
the tendon in feveral places with a venomous tooth, 
and afterwards covered it with bits of linen in fuch 
2 way, that it did not feem poffible for the poifon to 
communicate to the neighbouring parts. The rab- | 
bit died at the end of thirty-fix hours. The tendon 
. was livid throughout its whole fubftance, but the 
parts about it were not fenfibly changed. | 

I opened by an incifion, the fkin that covers the 
tendines achillis of another rabbit, and ftripped the 
' tunick from both. The tendons were fmooth, fil- 
ver-coloured, and free from veffels. I paffed feyeral | 
folds of linen beneath them, and had them bit feve- 
ral times by two vipers, covering them with linen 
mn fuch a eae that the yenom could aot glide elfe- - 
where. 


| 
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where. The rabbit died at the end ofthirty-eight 
hours. The blood in the auricles, in the ventricles, 

and in the large veflels of the lungs, was black and 
coagulated. There were feveral livid {pots in the 

lungs. The mufcles adjacent to the tendons were a 

little inflamed, and likewife had livid on in | feve- 

ral places. ey Shan 

I repeated this experiment on two other rabbits, 


with pretty much the fame refult. Both of them 


_ were dead at the end of thirty-feven hours. 
Although it clearly refults from the experiments 
I have juft related, that rabbits die after having been. 
bit in the tendo achillis by vipers, I could not how- 
- ever conceive, that the death of thofe I have men- 


tioned, was occafioned. by the introduction of the 


venom, and its fubfequent difeafe, ; 
. It did not appear poffible to me, that a part Aer, 
dued with fo. few vital principles as the tendon, 
which is not at all fenfible, and which may be cut 


— both in men and animals with impunity, could bee 
fufceptible of the action of a venorn that has no in- 
fluence cither on the mouth or ftomach. I fufpet-— 
ed that thefe animals died from fome other canis 


circumftance I could not difcoy er. “9 
In confequence of this fufpicion I crema to 


multiply my experiments, and to diverlity, heme as 


the cafe might require, 

Having removed the {kin from the sad acbilig 
of arabbit, and ftripped it of its tunick above and 
below, fo that it appeared fmooth and white, I 
Wounded it with the Baie of a large and fharp nee- 

dle, 


- 


| 
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»dle, which pierced it through. The needle was well 
‘covered with venom, and I had put. feveral folds 
of linen beneath the tendon. I wiped the tendon 
feveral times, removed the linen, and left the part 
expofed. -I then introduced into the aperture made 
in the tendon, a bit of wood well covered with ve- 
nom, and having withdrawn it, poured in a drop of 
‘pure venom.. At the end of twenty-four hours, the 
tendon feemed difcoloured at the part wounded. 
- The rabbit, however, ate conftantly, and at the end 
of fifteen days was recovered. | : 

In another rabbit, I removed a large. portion of 
the fkin that covers the joint of the knee, and 
ftripped the ligament that binds this part of the adi- 
pofe membrane. I wounded it obliquely with 2 
venomous tooth, in eight places, at each of which a 
{mall drop of venom appeared. I made. fmall in- 
cifions into each puncture, with the point of a lan- 
cet, which penetrated into the fubftance of the li- 
gament without piercing it through, and conveyed 
the venom within. The rabbit recovered in eight 
days, and feemed not to have had any internal com- 
plaint. It ate conftantly, and continued lively and 
active. 

Having ftripped the tendo achillis of another rab- 
“bit of its tunick, and put folds of linen beneath it 
as ufual, I had it bit feveral times by two vipers. I 
then covered it with linen, and removed that which 

was beneath. The rabbit for the firft few: days. 
feemed to have no complaint, but.the wound in the 
tendon never healed perfectly. At the end of ten 

days 
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days its belly appeared to fwell, and, on its dying: at 
the end of ten nv more; I fod it” to o fers 
fical. eo PAGG Rio Shae 

- Thefe. expetimerits foetal to wypoiee the fen : 
ones,and to render ita matter of doubt whether 
‘the bite of the viper of 2 tendon produces the di- 
feafe of the venom, or not: ‘Fhe latter cafes:feem 
to indicate that“it does not? but they are contradict= 
‘ed by the former ones: Now, a3 one of the princi= © 
pal refeatches 1 propofed to myfelf to make, ‘at fets 
ting out on my experiments, was to difcover what | : 
‘are the parts acted on by the venom of the viper; 
and ‘to obferve its ‘different effets on the different — 
‘parts of an animal, I was determined to continue — 
my experiments on the tendons with a degree of 
obftinacy, and to fee if I could fucceed in clearing 
up this point. | 4 

Withing to obferve a preater degree of precifion 
in my experiments, and fufpeting that the venom — 
might “pethaps communicate to the heighboutiiees 
parts in which the incifion had been made, and that 
it might penetrate by degrees through the linen, how | 
much foever the latter might have’ been folded, rT 
conceived the idea of putting betwixt the folds, a 
“a of thin and pliable lead. ~~ ae 

Having ftripped the tendo achillis of a “sab Bie of 
its tunick, I paffed beneath it a piece of Iinen fold: 


_ ed eight times, in the middle of which I had puta 


- bitof lead, fuch as 1 have juft defcribed. rr pricked- 
the tendon in feveral places with two venomous — 
teeth, and covered it im fuch a-way that it was quite 


4 — 
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| enclofed, having a bit of lead both above and below. 


The animal died at the end of thirty-two hours. 
The tendon was black at the parts where it had been 
wounded, the mufcles near it were a little inflamed, 
and the blood about the heart in a diffolved ftate. 

All thefe precautions, as we fee, could not pre- 
vent or tetard the death of the animal. As this 
was, however, but one folitary cafe, hey not think 
it proper to ftop here. 

I repeated the experiment on the tendines achillis 
of four other rabbits, well {tripped of their tunicks. 
I applied the linen and bits of leadas ufual, wound- 
ing the tendons with venomous teeth, that the ve- 
nom might be more collected, and fpread as little as 
poffible on the tendon. In a word, I omitted no- 
thing that could make thefe experiments decifive 
ones. The rabbits all died in lefs than forty hours. 
In fome of them the blood was coagulated about the 
heart, but not in others. The lungs were {potted 
in allof them. ‘The mufcles in the vicinity of the 
tendons were a little inflamed, and in two of the 
rabbits livid. 3 

Thefe new trials did not clearup my doubts. If 
on one hand they rendered the action of the venom 
on the tendons probable, on the other hand I could 
not conceive how a part, that is neither fenfible, 
nervous, vafcular, nor mufcular, could either re- 
ceive the difeafe of the venom, or communicate it 
to the animal, fo as to occafion its death. I refleét- 
ed again, that I had employed large rabbits; that I 
had neither applied much venom, nor made ufe of 
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many vipers; and that, on other occafions, I had 
found a large rabbit to die late and with difficulty, 
-although it had been bit by feveral vipers, and ‘died 
with large wounds, and with the moft affured fymp- 
toms of the difeafe of the venom. This made me 
fall upon anew fpecies of experiments, from which 
I flattered myfelf that I fhould draw fome kind of 
information. | | | 7 
I prepared the tendo achillis-of a rabbit as above, 
and paffed beneath it a piece of linen folded fixteen 
times, with a bit of lead in the middle. IT pierced 
the tendon inthe ufual part with a venomous tooth, 
and introduced a drop of venom collected at the 
orifice, into the fubftance of the tendon, by a longi- 
tudinal incifion three lines in length, made with the 
point of a penknife. Theincifion did not penetrate 
through. I left the tendon, venomed in'this -way, 
during afpace of fix or feven minutes, and then 
foaked up the venom with dry lint, and by the means 
of fmall pincers, wafhed the wounded part of the 
tendon feveral fucceffive times. In proportion as 
the linen became moift, I took hold arlene end of 
it, and drew it by degrees from under the tendon. 
It was impoffible in this way for the water to foak 
through the linen, and communicate the venom to 
the adjacent parts. As I wathed the ‘tendon up- 
wards of twenty times, it was not poffible for an 
atom of venom to remain within it. The rabbit 
died at the-end of thirty-two hours ; the tendon was 
almofl in its natural ftate, its colour being fearcely 
‘deepened atthe part where the wound was made. ~ 
2 Tre- 
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I repeated this experiment on two other. rabbits, 
ufing the fame precautions. They were both dead 
in lefs than thirty-feven hours. 

It occurred to me, that the linen left above and 
beneath the tendon till the death of the animal, . 
might perhaps bring on fuch achange in the neigh- 
bouring parts, as to occafion a mortal difeafe. _ 

Having removed the fkin from the tendo achillis 
of a rabbit, and ftripped it of its tunick, I put linen 
beneath it as ufual, and wounded it with a veno- 
mous tooth. I wiped the tendon with lint, and 
wathed it a little, taking care that the water did not ) 
touch the adjacent parts. I then removed the 
linen, and applied frefh, tothe part. The rabbit 
died at the end of thirty-fix hours. The parts about 
the tendon were in a natural ftate. 

I prepared the Achilles’ tendons of another rab- 
bit in the ufual way, and wounded them with a ve- 
nomous tooth. I left them inthis ftate for two 
‘minutes, andthen threw on them a great deal of 
water, repeating the ablution till I conceived that 
they were perfectly cleanfed in every part, and that 
the venom was either totally wafhed away, or diluted 

fo effectually, that it could not convey its action to 
the adjacent parts. I had found from former ex- 
periments, that when any other part. of an animal 
was bit, or wounded by a venomous tcoth, the 
throwing of any quantity of water on it was inef- 
fectual, and did not prevent the animal from dying, 
and from having the ufual difeafe of the venom in 
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the part bit. The rabbit, the fubject of this expe- 
riment, dicd at the end of thirty-two hours. 

Another rabbit treated in the fame way, not only 
recovered, but feemed to have no other complaint 
than that occafioned by the incifion of the fkin, and 
other parts that covet the tendon. 

Thefe refpective cafes, confidered circum ftantially, : 
began to perfuade me, that the venom of the viper 
is perfeétly innocent to a tendon. To be certain of 
this, 1 thought of varying my experiments ftill 
more, and of making them in. fuch a way, that they. 
fhould at length become decifive. | 

taving removed the fkin, and laid bare the tendo 
acbillis of a tabbit, I bound it very tight with a 
picce of packthread, at both extremities of the tem- 


dinous fubftance. The ligatures were made in fuch 
a way, that it was not pofible for any communica- . 
tion either of humours or fenfation betwixt the ten- 
don and the animal to take place. I put the ufual ; : 
folded linen under the tendon, which I wounded in 
feveral places with a venomous tooth, betwixt the — 
two ligatures. I covered the tendon with linen, © 
and the rabbit died at the end of thirty-two hours. f 
j repeated this experiment on another rabbit, the 
tendons of which I tied in the way above, and had 
‘+ bit betwixt the two ligatures. I wafhed the | 
wounds with a great deal of water, which I threw 
on with force, and then removed the linen from be-” 
neath. This rabbit died at the end of thirty hours, 
Another 1abbit died in twenty-feven hours, after i 
having been treated pretty much in the fame way | 


with | 


| 
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with the preceding one, with only this dictcrence, 
that inftead of throwing a great deal of water on 
the tendons, I wafhed them by degrees, applying 
clean and dry linen, after removing that which I 
employed at firft. 

It feems at length pretty clear, that the venom of 
the viper is not the caufe of the death of the rab- 
bits, in the cafes in queftion, and that it has no ac- 
tiononthe tendons. A doubt ftill remained, however, 
which it was neceflary to clear up. I had obferved 
that feveral mufcular fibres had found their way in- 
to the tendinous portions that form the tendo achillis, 
and conceived that the venom of the viper might firft 
communicate itfelf to them, and from them to the 
other parts of the animal. Notwithilanding there 
was but little probability in this conyeClure, I with- 
ed to inform myfelf on the fubject by experiment. 

Having removed a portion of the fkin from the 
iendo achillis, and ftripped it of its tunick, I de- 
ftroyed the mufcular fibres that defcend: from the 
crural mufcles, and implant themfelves betwixt the 
three portions of this tendon. I pafled feveral dou- 
bles of linen betwixt thefe tendinous portions, in 
fuch a way that one of them was feparated from 
the other two, and enclofed in the linen. I wounded 
this portion with a venomous tooth, and covered it 
fo as to prevent the venom from touching any of 
the adjacent parts. The rabbit died at the end of 
thirty-two hours, with its heart and veffels filled 
with black and clotted blood. 
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I repeated this experiment on the tendons of an- — 


other rabbit, which died at the end of thirty-two 
hours. ‘The wounded portions of the tendons were 
dark throughout their whole fubftance, and thofe 
which had not been wounded were {till much more 


Yo. The lungs’ were covered with livid fpots, and — 


the heart-and large veffels filled with black and clot-. 


ted blood. . 
[ made an experiment on another rabbit, in which, 


after deftroying the fibres betwixt the portions of — 


the tendon, I paffed a folded linen under its whole © 
fubftance, as I had done in the cafes related a little 
above, and Wounded it, without feparating the 
- parts, with a venomous tooth. ‘The rabbit died at 


the end of thirty-three hours. The wounded ten-~ 
don was become darker and redder in fome places, . 


and the blood in the heart, and in the veffels that — 


go out from it, was black, but fluid. 


It appears ftill more, that the venom of the viper — 


3s not the caufe of the death of thefe animals, but. 


: 
’ 


that it depends on another caufe, probably on the | 


dehudation of the tendon itfelf. T he following eX= 
periments remove all doubts on the fubject. 4 
I got ready fix very large rabbits, all alike in fize, 
‘1 two of which I laid the Achilles’ tendons bare, as 
ufual, and wounded them with a venomous tooth, 
after having inclofedthem wellin linen. Intwoothers 
I laid the tendons likewife bare, but pricked them 
with ancedle in feveral places. Intwo others! fimply 
laid them bare, without wounding or pricking them. 
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I covered all the tendons in the fame way with h- 
nen. Allthe rabbits died; the two that had been 
venomed, died together at the end of thirty-two 
hours; of the two the tendons of which were 
pricked with a needle, one died in thirty hours, the : 
other in thirty-two. ‘The two in which the tendons 
were fimply laid bare, died, one in twenty-feven 
hours, the other in forty. 

The inferences I have drawn from the experi- 
ments on the tendons hitherto related, are as fol- 
lows : ad 

I. That a.tendon is not fufceptible of the difeafe 
of the venom, 

II. That when a tendon is ftripped of its Pick. 
the animal almoftinvariably dies, without any inter- 
vention of venom. 

This laft inference is a very important one, and 
may be of fome ufe in the punctures of tendons in 
man. It fhows how dangerous it is to ftrip thele 
parts of the fuaica vaginalis, and how much this 
membrane ought to be {pared. 

It remained for me to make one other experiment 
on atendon, whichI fhall relate here, and which 
may throw fome light on the nature and economy 
of tendinous fubftances, and of their nutrition. 
Having laid the rendo achillis of -a rabbit perfectly 
bare, and deftroyed the mufcular fibres that enter 
into it, fo that there could be no longer any flefhy 
fibres or veflels in the tendon, I found that the rab- 
‘pit ate a few hours after, and conjectured that it 
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would therefore probably recover. In effect it | 
lived, and at the end of thirty-four days recovered | | 
perfectly, the wound made in its fkin healing up. | 
I wifhed to fee what had happened to the tendon, and 
whether, as one would have fuppofed, it had dried 
up from a want of veffels. All the veffels about the 
tendon had been cut, and it was abfolutely fepa~ 
rated from every other fubftance throughout, ex- | 
cept at its two extremities. I found it covered by 
a fubftance, partly {pongy or cellular, and partly 
callous, and fprinkled with feveral veffels. When | 
I got to the tendon, I found it whitith, fupple, and 
nourifhed, as ufual, although it did not any where : 
appear to receive veffels. 
Were repeated experiments fimilar to this one to 
be made, important confequences, and facts rela~ 
tive tothe nutrition of certain parts, would perhaps- 
refult from them. | ’ 
The multiplied and varied experiments I made _ 
on the tendons, have been of very great ufetomein ~ 
the purfuit of my refearches. If any doubt had ~ 
remained on the fubject; if I had not affured my- | 
felf to a certainty that the bite of the viper on this — 
part is not attended with any confequence ; if I 
had apprehended that the venom could communi- 
cate itfelf to the animal through the medium of © 
this fubftance, I fhould have had a thoufand doubts — 
as to the parts on which the venom act, in an ani- 
mal that has been bit. No fubject in nature is_ 
abfolutely indifferent ; and when fuch rare and ex- 
traordinary effeéts are to be examined in the ant- 
mal 
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mal body, nothing 1s to be negleéted—nothing is 
to be deemed unneceffary. 


Moe A Pie Be Ro VE 


On the Nature of the Venom of the Viper. Defcrip- 
tion of certaix Parts of the Head of the Viper, that 
relate to the Venom. 


BEFORE I examine the properties and nature of 
the venom of the viper, T think it incunibent on me 
to {peak of fome other particulars, that relate to the 
canine teeth of this animal, to the bag or imem- 
brane with which they are naturally covered, and to 
the veficle or receptacle of the venom, which the. 
mof modern writers continue to confound with the 
bag or fheath of the tecth. I have treated of all 
thefe particulars in the firft part of this work, but 
think it effentially neceffary to introduce fome fi- 
gures here, which will give a jufter conception of 
‘what I have faid in the part alluded to, and of what 
I fhall fay in the fequel. 

I have judged it expedient to devote a chapter 
entirely to this fubject, and to interrupt, as it were, 
the chain of my experiments on the effect of this 
poifon, applied to the different parts of animals ; 
fince it is before all neceffary, that the reader fhould 
know the nature of the venom, and not be left any 
longer “to bewilder himfelf in the erroneous opi- 
nions, and hypothefes deftitute of foundation, that 
have been fpread by the writers who have employ- 


ed 
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ed themfelves on the occafion, both before and after 
the publication of my experiments. ‘Too much 
cannot be faid for this effect; for unfortunately, 


when the mind is prejudiced in favour of any opi- — 


nion whatever, eftablifhed by authority, and gene- 
rally adopted, it feems to deny itfelf to even the evi- 
dence of fact. 

In Mead’s work on Poifons, a defcription i is found” 
of the head of the viper, the parts of which are re- 
prefented by figures. Thefe figures of Mead, or ra- 
ther of Nicholls, who is the real authour of them, are 
fo imperfect, that I have been obliged to fubftitute 
others I have had purpofely made. I have found 
the former ones out of all truth and nature, and who- 
ever will take the trouble to confront them with the 
parts from which they were drawn, will find no dif- 
ficulty in agreeing with me. 

Fig. 1. of Plate I. of this work (fee the con- 
clufion of the fecond volume) reprefents the two 
- canine teeth of the viper of one fide of the upper 


jaw, partly covered by a membrane in the form of a. 


bag or fheath, open, as it is feen, to give paflage to 
the teeth. Mead pourtrays this bag as if it was 
fringed at its edges. It is indeed fometimes found 


in this ftate, but is oftener without fringe or inden- — 


tation, and fuch as I have reprefented it. “The ca- 


nine teeth are elevated and laid a little bare, as they 


appear when the viper is on the point of biting; 


when it depreffes them, they enter entirely into the © 
bag or fheath. It is eafy to fee, that if this bag” 


were the receptacle of the venom, the latter weuld 
naturally flow out at the opening in it, and would 


pats 


a 
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pafs continually into the mouth of the viper. This 


_ errour is copied from Redi, who believed that the 


venom was contained in this fheath that covers the 
teeth, and that it was fecreted in a {mall gland feat- 
ed under the eye. 

Fig. 2. reprefents this bag or fheath, ss, opened 
with fciflars as far as its bafis, and likewife on the 
bone of the upper jaw. An elliptical hole, 2 e, 


- with rounded edges, is feen at the-bafis of each of 


the canine teeth, and a longer and narrower hole, to- 
wards the point of each tooth, ra. 

At the fide of the teeth a bladder is found, m, re- 
fembling a fhepherd’s purfe, which pierces the 
fheath by a long canal ending in a {mall orifice, 0, 
betwixt the two teeth. The venom contained in 
the purfe or bladder paffes through this canal, and 
conveys itfelf to the tooth, entering at the hole fi- 
tuated at its bafis, and going out by that at its 
point. 

Fig. 3. reprefents the bladder or Sue feen witha 
lens. Itis not formed of a f{mooth even membrane, 
but is on the contrary full of plaits, as if it was a com- 
pages of inteftines, or of wrinkles and ridges. It is 
of atriangular fhape, and has a much greater width . 
than depth. If it is cut tranfverfely, and examined 


‘with attention, it is found to be of a fpongy fub- 


ftance, and compofed of cells deeper than they are 


broad. Every thing concurs to the belief that it 


is not a fimple bladder or receptable of venom, 
but rather a true gland, very voluminous and of a 
es ftruéture, which feparates the venom 

from 
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from the blood of the viper, and in which it is re- 
ferved for the purpofes it is deftined to by nature, 
undoubtedly for the animal’s advantage. 

The cellular ftructure of this fingular gland does 
- not permit the viper to exprefs with facility all the 
‘venom it contains. I have found a difficulty in 
forcing it out by a very ftrong preflure on the gland 
with my fingers ; and indeed we have feen, that a 
viper is capable of killing fix or feven pigeons, one 
after the other. 

The two figures, 4, 4, reprefent the receptacle of ~ 
venom in its natural fize, feen at its anteriour and at 
its pofteriour part, and united wjth its excretory 
canal. 

Fig. 5, fhows a tranfverfe fection of the above, fe- 
parated by many fmall partitions, s, c, &c. and filled 
with the venom which flows out drop by drop, as 
at r, a, &c. It appears in this way when obferved 
with a lens. | 

Fig. 6, reprefents a canine tooth of a viper, with 
all its internal cavities, and its two external open- 
ings. ; 

$s, are the elliptical che at the point of the 
tooth. . 

c a, the opening of the hole at its bafis. 


ii, are the internal canal of the tooth, which 
opens at the bafis ca, and at the point ss. 


There is alarge opening, e, which forms the bafis 
of the tooth, and the fection of which is Be 
by m. ' 
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‘ ro, of the figure at the fide, are the two openings, 

e, of figure 6, which are difcovered by a fection of 
the tooth, as at ad. 

r, reprefents the fhape of the loneicudinal hole of 
the tooth. 

o, reprefents the opening of the hole at the bafis. 
This fecond canal of the tooth does not communi- 
cate with the firft, and only extends as far as-r. 

_ Fig. 7, reprefents two canine teeth on one fide, 
having at their bafis feveral other teeth, more or lefs 
formed, ac r. Thefe teeth are moft frequently 
fix in number, and are fituated in the fheath, and 
covered with a very fine cellular web, which binds 
them, and unites them together. They are placed 
one over the other, thofe that are uppermoft, or 
neareft the canine teeth, being the largeft. The 
others decreafe in proportion, and the two that are 
neareft the canine teeth are perfectly alike in fize. 
The points of all of them, even of the {malleft, are 
_ pretty hard, and well formed; they are channelled, 
and end by the ufual hole at the point. 

When thefe teeth are feven in number, the fe- 
venth is always the fmalleft of the whole. It is fitu- 
ated below all the others, andin the middle. The 
bafis of thefe teeth is not yet formed, and merely 

confifts of a flexible, tranfparent, and whitith jelly. 

‘They are not only deficient at their bafis, but like- 
_wife want the oval hole ;—the principles of it are 

fometimes feen in the largett of them. 

Although the matter at the bafis of thefe teeth 
appears a fimple jelly, even when it is viewed with 
the common lens, the naturalifts would be very 
mucl 
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much miftaken, if he fuppofed it to be non-organi- 
cal. Stronger lens than the ordinary ones have 
fhown me, that itis compofed of avery fine webbed 
membrane, filled with extremely fmall round cor- 
pufcles. This membrane folds over itfelf, and 
feems to fhow, even the holes, and the form that 
the bafis of the tooth is‘one day to take. I have, 
however, fometimes thought I could diftinguith 
this. Be thatas it may, it is certain, that the gela- 
tinous part of the tooth is organized, and that jit 
exifts in a ftate of organization a long time before 
the tooth is entirely formed and in a perfect flate. 


Of the Nature of the Venom of the Viper. It is ex= 
amined as to its Acidity. 


The acquiring a perfect knowledge of the nature 
of the viper’s venom may be of the greateft import- 
ance to animal phyficks, and, at the fame time, very — 
ufeful to the human fpecies. Vague and fuperficial — 
notions on this point, have given birth to. hypo-- 3 
thefes, to theories, and laftly, to remedies. 

The volatile alkali in a great meafures owes its ; 
reputation, to the opinion of the venom of the viper j 
being acid. | i 

The ancients were ignorant of what it confifted — 
in, and of the part of the animal in which it refided. 
Francois Redi was the firft to eftablith thefe points. — 
He found it to be a humour fimilar to the oil of 
{weet almonds, which the viper conveys with its 


tooth — 


y 
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tooth into the wound it makes in biting. But he 
was miftaken in almoft all he faid befides on the 
fubject of this venom. He believed that it refided 
in the bag, or plaited membrane,. that covers the» 


‘canine teeth. He could never difcover that it en- 


tered into the tooth itfelf, and flowed out of it ; 
and thought that the fmall gland feated under the 
eye of the viper, ferved to fecrete this humour, into 
the nature of which I do not find that he ever made 
any refearch. | | . 

Before the time of Redi, there was none but 
very vague and confufed ideas onthe venom of the 
viper. We owe to this celebrated Jtalian naturalift 
the firft advances into a fubje&t, which he found in 
its infant ftate, filled with hypothefes and vulgar 
errours. ‘Thefe errours were proper to the time he 
lived in, and it required a genius like his to combat 
them, and to open a new road to truth. It feems 
as if we only throw off our ignorance to plunge our- 
felves into errour, and that it is at this crifis that 
the man of genius gives us fome glimmerings of 
light. We fet out at ignorance, which leads us to 
errour, and from errour we at length arrive at truth. - 
This is the ufual progrefs of human intelligence, 
and through thefe gradations the moft enlightened 
nations have paffed. 

Mead is the firft who in any way examined the 
nature and qualities of the venom of the viper; but 
from a fatality to which even the moft diligent ob- 
ferver is oftentimes fubject in his endeavours to 
make the earlieft opening to truth, Mead found 


a 
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that this venom was acid, and that it changed the 
dye of the turnefol red, and even gave a reddith 
tinge to the firop of violets. 

A few years after, Mead himfelf, in a fecond edi- 
tion: of his work on poifons, retraéted all he had 
advanced on the acidity of the venom of the viper, 
and confeffed, as a candid and ingenuous man, that 
it neither changes the dye of the turnefol, nor the 
firop of violets red, and that it is neither acid nor 
alkaline. Doctor James, who affures us that he 
repeated the experiments of Mead, has latterly 
found this venom to be acid; he however does 
not {peak of the pofterior experiments of the above 
cited authour ; neither does he inform us how, fup- 
‘pofing him right at firft, he was deceived on the 
fecond occafion. This manner of publifhing ones 
ideas, or ones experiments, neceflarily tends to per- 
petuate doubts and hypothefes, fince, after all, the 
authority of one man is of as much weight as that 
of another, and fince we cannot guefs which of the 
two is in the wrong. Another writer, ftill more 
modern than Doétor James, has received it as a 
truth, that the venom of the viper is acid; fup- 
porting his opinion on the bare authority of Mead, 
without telling us, that this authour has fince de- 
nied its acidity. 

It was natural to conceive, that eens itfelf 
had demonftrated to thefe writers, that Mead was 
,miftaken the fecond time, and that he was right in © 
his firft trials, when he found the venom acid ; 
and this confideration obliged me to examine the 

“matter 
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‘matter afreth. I hope that no doubt wili any 
. longer remain, and flatter myfelf that I have difca- 
vered the errour into which Mead fell when ‘he 
firtt examined this venom ; an errour againit which 
- Dottor James: was not able to cuard, ait 
I have fometimes, but rarely, found, that the: 
“venom of the viper gives the dye of the ‘turnefol ‘a’ 
light-red colour. This circumftance, ° infead of 
inducing me to believe the venom acid, excite ed’ mé 
' rather to examine once more into the cau! fe of ‘it, 
which might be accidental. I obferved that in 
thefe cafes it was not very pure, and on examining: 
it with « a microfcope, difcovered globules of blood 
floating in it. I then examined the mouth of the 
viper, and found the two bags or fheaths whic 
~~ cover the teeth flightly, inflamed. It. is not un- 
common to meet with vipers that are naturally i in 
this ftate, and it is fill more frequent to find thefe 
bags reddened after the vipers have bit. We like 
wife frequently fee the venom ftained with plas, 
if its receptacle is too ftronely compreffed. All 
thefe cafes may happen, and in all thefe cafes ‘the 
dye of the turnefol may become red, without fup- 
pofing an acidity in the venom. It is, therefore, 
‘not unlikely that Doctor James has been deceived 
in the fame way with Mead. It is certain, that in 
the few cafes in which T have found the dye of the | 
_turnefol, reddened, the venom was not PHT but 
Was mixed with blood. nina 
_ Aware of all thefe accidents, I teak eine utmoft 
precaution in colleéting the venom. I generally 
Vou. I. R cut 
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cut off Aa ‘head-of the animal at a ie Some 
hours after, ahen the mufcles had loft their mo- 
tion, I opened the mouth | carefully, and con rived 
that the points of the canine teeth fhould be e free 
from their fheaths. I then made a gentle pret ure 
on the receptacle of the venom, and received the 
latter in a glafs, as it flowed out at the point of the 
tooth. In this way it is ufually fo pure, that it ap= 
pears, when viewed with a microfcope, like an oil, 
more or lefs yellow. No extraneous matter is obferyed 
in it; and when I accidentally thought I perceived 
corpufcles floating in it, I did not eaprey it in the : 
experiments of which I am about to givea detail. 
‘When the venom was drawn in this way from the 
tooth, I never could perceive that it changed the dye 
of the turnefol red, however often I made the sie 
riment, and I repeated it very many times. — Tn 
cafes, I began with uniting a drop of venom with 
thirty drops of the dye or tincture, and not finding 
the colour of the latter to be changed, I added an- 
other drop of the venom, proceeding i in this way to 
a tenth, or one-third the quantity of the tincture, 
which never either reddened or changed its colour, 
but only appeared not quite fo clear as before. I 
repeated this experiment’ too often to apprehend 
- that I was miftaken.—I not only tried the venom 
- with the tinéture, or dye, of the turnefol, but like. 
wife made the fame experiments on the blue juice 
of radifhes, a liquor very fenfible to the aétion of 
acids, even of the weakeft of them. It continued 
blue as before, without my being able to obferve 
3 | | the 


~ 


the flichteft change in it. I likewife had paper 
well tinged with the juice of radifhes, and let fall 
large drops of venom upon it ;—the venom {ooa 
dried, and, except a yellowifh tinge it gave where 
it fell; I could perceive no change in the colour of 
the paper. | | 
On feveral other occafions I diluted the venom 


with water, but could find no greater change in the 


paper on which I dropped it, than when I tried it 
pure,’ ve . | oy 

I cannot deny but that I fometimes obferved a 
weak reddifh tinge on the blue paper, when I made 
the experiment in the following manner :—I co- 
vered a large ball of cotton with the paper, and on 
forcing the viper to make a ftrong bite at it, per- 
ceived this very pale tinge of red, at the parts the 
animal had pierced with its teeth, I did not, ine 
deed, multiply my experiments fufficiently to be 
able to fay with certainty whence this tinge pro- 
ceeded in thefe circuniftances. We may fufpect 
that it was owing to a fimall quantity of blood from 
the mouth, blending itfelf with the venom; it is, 


_ however, very certain, that that taken from the ve. 


ficle, neither changes the dic of the turnefol, nor the 


_ Juice of radithes, red, 


But even though we fhould agree that the venom . 
of the-viper may be capable of giving a red tinge 
to thefe liquors, does it follow of neceffity, that the 
volatile alkali is a certain remedy againft this ve- 


Nom, and that the latter occafions death precifely 


_becaufe it is acid? aa, 
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ways yas uae to Svcbial is sees it is oa 
them to find a. circumftance | which coh ae 
the effect, to be too readily) perfuaded that itis t 


wauie-ofate st 3 fe * end. 
The innate defire we have of knowing “every 
thing, makes us ‘firive to explain every thing. | 


we fee an effe& produced after the application’ of 
any given fubftance, we immediately endeavour to 
fee if there may not be fomething in that fubftance 
that may ferve in fome way to explain the effe 
giving ourfelves very little trouble “to exam 
whether the caufe we have difcovered 4s propor- 
tioned or not to the effect produced. © This ‘errour | 
feems to have been committed by two men of the 
firft talents, Mead and Juffieu. Mead, , when: he 
publifhed the firft edition of his work on ‘poifons, 
perfuaded of the acidity of the venom of the viper, 
judged that’ it muft neceffarily kill animals, be- 
caufe it coagulates the blood as acids do.—Jufieu, 
perfuaded likewife of the acidity of the venlom; 
from the authority of Mead, immediately founda 
{pecifick againft it in the volatile alkali i (a). Fs a | 
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' (a) Juffieu was not the firft after: Mead to récbintieia the ae 
of.the volatile alkali againft the bite of the viper, but as he 
made, a brilliant cure, it is to him that this remedy rae sits” 
preatelt peputation. et ‘ie : ca that fa? is 
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| The venom of the viper, as well’as many other. 
fubftances, is formed of feveral principles we are 
ftill ignorant of. All the qualities we-find ; in bodies 
. do not conftitute their real nature ;——fome of thefe 
* Gsieiedlage accidental, others are not.fo. The aci- 
dity, even though it fhould be conftantly obferved. 
-in the venom of the viper, may, neverthelefs, be 
nothing more in it than-an accidental quality ; and 
the venom, in ceafing to be acid, may not ceafe to 
be a poifon. Chemiftry furnithes us with a thou- 
{and fimilar examples. _ It is, therefore, . improper 
‘to deduce the caufe of the death from the acidity, 
and to.deduce from the. fame acidity the ufe of the 
volatile alkali, as a remedy ; for even fappofing the 
venom to be conftantly acid, and that this acidity 
‘cannot be feparated from it, does this enable us to 
fay, that it kills becaufe it is acid, and that the yo- 
latile alkali is its {pecifical remedy, becaufe it is ca- 


pable of faturating it? The venom of the viper may 


likewife have feveral other qualities that we are un- 
acquainted with, and may occafion death by each of 
them feparately, or by all of them together! Why 
then ate we to fuppofe, that it derives its noxious 
qualities fromm. its acidity? There are arguments. 
‘that demonftrate the contrary. 

Water abforbs about its own bulk of fixed air, 
and confequently a cubick inch of water ‘can contain: 
but very little more, if it does contain more, thana 
cubick inch of this air. It j is not yet proved that a 


~ cubick inch of fixed air weichs an entire erain. 
_ Acubick inch of water weighs about 373 crains, 
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and confequently the, fixed air contained in acubick 
inch of water, ‘cannot be more in weight - its 
373. part. Now a cubick inch of water imprege 
nated with fixed air, is capable’ of giving a red 
tinge to 60 cubical inches of the tinéture, or dye, of 
the turnefol, that isto fay, to 22 380 rains. Whence 
we fee that the s24ee part of a grain of fixed air 
is capable of beftowing a fenfible tinge of red on 
a grain of the dye of the turnefol, Now granting 
' this hypothefis, there cannot be at moft i in a grain © 
of venom more than the 72-790 part of acid matter, 
and fince the thoufandth part only of a grain’ 
weight ef the venom is capable of ‘killing: ‘atfper- 
row, as will aQhes by and by, we mutt ofe, 
thatthe he e.tha part of a grain of acid ¢ can oe, 
an.animal fimply as an acid principle. : 
- Who does not now fee, that even though it fhoula 
be granted that the venom of the viper gives a red 
tinge to the dye of the turnefol, it would not, on 
that account, follow, that it would kill becaufé 
acid? Its acidity would be fo inconfiderable, that 
it would produce no fenfible change in‘the animal 
body. And where is that violent acidy or any other 
principles of bodies, which is active'to fuch. a des 
gree, that in diminifhing its quantity it does not at’ 
length become innocent ? tts Seay 
Let any one fuppofe, if he will, that the acidity 
of the venom of the viper is as great as that of the 
glacial oil of vitriol (oil of vitriol concentrated to 
the confiftence of ice) itfelf. If the mortal effeéts 
of the fornier depended on its acidity, the glacial 
vitrie 
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P vitriolick acid, thrown on a wound, although ina 


--very fmall quantity, would occafion the death of 


animals.) Glacial oil of vitriol applied toa wound, 
_may indeed render the ftate of it worfe, and. may 
corrode. ‘the ‘fleth, but will not kill the animal on 
which itis tried. Very little of it can be intro- 
duced into the cirtulation of animals, and the little 
that is introduced i is then weakened by the blood 
with which it mixes. It is true, that, as well as 
the venom, it may kill, if injected in a fmall quan- 
tity; but this only happens becaufe it is not yet 


: mixed with the humours, and weakened by them, 


Both the venom of the viper and the oil of vitriol 
may be abforbed by the veffels, and notwithftand- 
ing the former is abforbed in a very {mall quantity, 
‘and very much diluted by the blood, it will kill an 
animal which will not Be killed by the oil of vitriol, — 
The venom of the viper does not therefore occafion 
a very fudden death from. its acidity, but from 
‘other principles as yet unknown to us. 

« Mead, who changed his opinion as to the acidity 


of the venom of the viper, never wavered however 


in his fentiments in regard to its fuppofed falts, 

He has alway s remained in the perfuafion of having 

obferved them floating in the yet fluid venom, foon 

after having taken it from the animal; and not 

only believes in the exiftence of thefe floating falts 
in the venom, but, aflerts thar the. venom itfelf 
_ changes to a fimple faline network, of a very beau- 
tiful ftructure, which he compares to a fpider’s web. 

He fpeaks of the folidity and firmnefs of thefe falts, 
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_ which he deferibes minutely; and even giv 
ie: se them. He ngs: ee he I 


never lofe the fhape i ir 
_ This fubjeét, which appeared to r 
interefting, I examined very eX 
work publithed i in Ttaly; which f 
of this publication. ‘Leven ‘ s 
that time, that. I had not only deme 
rour.of Mead in an inconteftible way, bu b 
wife. difcovered the fource of it. "Do ref 
rour. in ‘phyficks 1 ina decifive manner, n¢ thin 
be more eficétual than the recurring 1 0! ita 
But even this does not. feem fatisfattory ry 
‘authours, ‘who’ perfevere in maintai , after the 
authority, of Mead, that the _veno om of. Se , per is a 
mafs of falts ; notwithftanding, itis more th than twelve 
years fince Mead was refuted on this p oi 
monttrated at. that time, that this venom v ie 10 
mogeneous fluid, which, when taken. pure from 
tooth, is neyer found mixed with falts flo atin in ite 
‘nor. with. other heterogeneous particles ; ? id 
thefe floating’ corpufcles, when they are to be; 
are merely accidental, and are by oe fe 
frnall knots feen by Mead, are nothi 
{mall bubbles of air interfperfed in the. 
Thefe {mall air-bubbles are never feen’s 
venom is taken immediately from the: — ar 
wiay be made to eran at plealiee, me taking it — 


vi 
ae 
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phen with the’ gp Ng 4 the animal, from the 
mouth of the viper (a). 

' The faline net-work, which Mead fays he ob- 
ferved, and which has been deferibed by many au- 
‘thous after him, is no other than the fragments 
the dried venom, which, when taken from the 
tooth, and put on a bit of glafs, very foon dries,’ 
and whilft it is drying ctacks in different parts, 
prefenting pieces and fragments very different from’ 
real | falts. ‘The Count de la Garaie made falts 
of the fame kind, by thoroughly drying his ex~ 
tracts on earthen plates, the glazing of which gave 
the hardened iid th kind of fhining faline ap- 


| pagiaee- 


If a drop of the venom of the viper, put’on a bit 


| of elafs, is examined witha microfcope, the fubftance | 


of it will be feen to crack gradually at the circum+ 
ference, where “it dries’ fooneft. The fiffures in 


4p: 


(a) To have demonfirated the falfehood of : any opinion. what- 
ever, is not a fufficient caufe for its being laid afide, if it is ge- 
nerally adopted by authours.. Nothing lefs:is needed for this 


effedt than the renewal of the entire generation, to the end that 


it may flatter itfelf, thatit cannot be reproached for rejecting an, 


 errourit hasnot committed. It required half a century to efta- 
_ blith the circulation of the blood, and the attraction of f Newton; 


amongit philofophers. Man, always filled with a fecret pride, 


¢ thinks that he is humbled if he diféovers himfelf liable to err ¢ 


and the vulgar, never to be trufted in their decifions, are of che 


; fame opinion. We have unfortunately too many examples of 


My this kind, not to perceive that’ the love of tr uth is by no tucans 


f "the firtt {pring of human actions. 


Say oe] y i 


pels od this 


£ 
- 
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this part,are fmaller_ and more, crooked 


where ; but, by continuing to obferve the venom,» 


larger, broader, and deeper ones, which advance 
towards the centre of the drop where they. ¢ nd . an 
meet, are feen at every: part of the citcu mference, 
Thefe crooked lines are obferved every, diftinet]; 
with a microfcope, running. to the centre, “2 

engthening in fuch a way that one might pial 
them at firft fight for fmall fnakes, writhing t thei 


Bret 


feud from the > circumference of the ven¢ to st 


centre. After vali the jiffures are formed in ain 


way, they enlarge ftill more in Proportion, as the 


venom becomes drier, and occupies.a | leis Aap 


the glafs. 
I do.not know any microfcopical . bh vation 
more certain and niore evident than t is, and in 


tegard to which one may affure ones-felf with bet~ | 


ter grounds, that circumftances are thus, and 


otherwife. But that not the finalleft doubt may 


remain, eyen in thofe who may not have 

tunity to repeat my experiments, I wee a 
incumbent on me to to reprefent, by feveral figures, 
a drop of venom in the act of deficcation. “Te will 
be fufficient to give a glance at thefe figures to be 
. fatisfied of the truth. : my + abe ne 


Fig. 1. of plate IL. reprefents a dropof venom at 


“4 


° 


the moment of its beginning to dry on a bit of 4 


glafs. The fiffures that are the moft curved, at the 
circumference of the drop, are already ent 
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a eaiiachias and approaching to the centre, where 
the venom dries the floweft. When it is perfectly 
_ dry, the firtt. figure changes to the fecond, (fee 
figure 2.) in which the fiflures appear carried on to 
the centre, after having taken different curvatures. 
4 The fiffures in the centre are broader, becaufe the 
_-¥enom, which is there in a greater quantity, fepa- 

_ tates more on that account in drying, ie 
b Pig. 3. reprefents feveral fragments of the ie 
venom, in which the fiffures are deferibed by {piral 
.., lines: Thefe fpires, as at a, are formed. particu~ 

larly, when the venom is dried in a confiderable 

quantity, ‘and when it is. pretty thick on the glafs 

“of a watch. The fragme nts, which in this cafe 


. - 


a are pretty large, open in the middle, and the open- 
- ing, as I have juft faid, is of a {piral form. The 

q ‘letter ¢ reprefents a cleft that feparates the frag. 

is P iniénts from each other. 

a » In Fig. 4. a drop of venom is eon taken 

: from the mouth of the viper, and dried. The 

x final’ balls, or knots, of Mead are feen in it, as at 

2 

2 


=- 


a Thefe fmall balls are real bubbles of air, which 
are made to ‘difappear with the point of a needle, as 
j all air-bubbles are that are produced in. fluids, 
‘ Letter m veprefents a cleft that ae rates the frag- 
; ot as above. | 
It is'an errour then, founded on ve contrived 
b expevinitnns, ‘that there are falts floating in the 
venom of. the viper; and the regarding the. frag- 
ments of this. venom, when it is dried, as falts, is 
mother errour, It is equal and homogeneous 


a through- 


. 
hd 
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throughout,” and nothing ‘of. haat can 
be obferved i in‘it. doh wots 2a i 

\ Mead, who repped! see engin of th iper asa 
mafs of falts, likewife ‘Believed i it'to bed caut ' Hel sand 
acrid men put 0 on the Ce iss 5 hitak 


agg hel vente bevttis' comida yin a 
: ound, the animal *cries out, writ x ie anc * 
and exhibits other manifeft figns of p: in | 
out pretending to decide at all ‘ont 
which I have likewife examined in the fird - art of 
this work, I fhall obferve here, that the ext e iment 
on dogs, which howl when they are bit,” is not 
certain and evident proof of the cauftick nature © 
the venom. Perhaps when it’ is” united in thefe 
cafes with the fluids of the animal, it is décom=" 
pofed, and acquires qualities it did’ “not. i refs. 
moment’ before. ‘It*is true, that’ this howl: — 7 
which is mentioned, is fometimes cere bu 
always, and may be: occafioned by ‘its frequel 
happening that a nerve is pricked by the ¢ ceth 
the viper, in which cafes the venony may y cau 
fame pain as any other are or fim 
plied to the nerve itfelf. - = > 

If Mead tS ey the venom, and fou 
tick, I have tafted it likewife, and « 
others tafte it, and we have neither “f ound 
tick nor acrid. According tom 
no kind of tafte when put on ‘the te | 
neither perceived to fting or heat the E 
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es ae 
tebe’ that a fenfation is felt foon after,’ which may 
have made thofe who believed it compofed of falts, 
» and who . waited for fome extraordinary change, 

_ fufpect that it’ was. cauftick’ and hot. ©The fenfa- 
| j tion ‘it leaves when taken’ by the mouth, is that of a 
j torpor or ftupefaction i in the part it touches. The 
"i tongue particularly f€ems numbed; itéven appears 
to be. grown larger, and its motions are flower a 

‘amore difficult. © This’ is. _certainly extraordinary, 
but appears very different fromthe effects oceae’ : 
 fioned by bic and acrid: fubflances, wheh put. 
7 on’ this *parti—Laftly,: Mr. Troja wifhed to tafte it 

“himéelf, and affured me that heé found it neither hot 
1 nor cauftick,’ but thatthis fenfation of torpor and 


De 
NM ftupefaction » was the confequenice of ‘it-in the 


o 


‘ mouth. I’can likewife take’ upon me'to fay, that 
q I put five or fix drops at atime into the mouth of 
~ fmall animals, fuch as rabbits, guineapigs, &c.. 
_ Without even having been able to obfervé any {wel- 
iin or rednefs. Thefé ‘experiments, when made 
on man, cannot be obferved without a degree of 
: Ee eepininices fince, after all, a fmall excofiation in 
_ the mouth, or on the tongue; may caufe them to 
be too dearly ‘paid for by the obferver. I con- 
é “ceived that Icould affure myfelf as to this parti- 
cular in another way, and on’a part even more fen- 
t - “file than the tongue itfelf ; that’ is to fay, on Si 
i "eyes of different animals. ih ke } 
«I put fometiihes “one; “and fometimes’ feveral 
drops of venom on the eyes of acat, and kept its 
: eyelids open by forces Ilét it fall into the eyes of 


ar se a i tio 303 a 
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‘feveral rabbits without their percéiv 
the fame thing to dogs. It was feen running 
the tranfparent cornea and vi cornea, 


ting within the eyelids. I could not perceive in © 
any of thefe cafes that it ir as a cauftick o; 
acrid fubftance. 1) Ree RY 

If Mead was miftaken vite he believed t - 


1m of the viper to be compofed of falts, Jiedyyie-” 
not miftaken, however,. when he afferted that it 
was neither acid nor alkaline, fince, in effect, it 
neither effervefces- with alkalies or acids.” oh y 
It is needlefs, after the experiments recited in the 
firft part of this work, to enter here into a detail of 
thofe I was induced to repeat upon’ this occafion, 
and which can no longer leave any doubt in the 
minds of thofe who are {killed in obferving. It is 
an eftablithed truth that the venom of the viper ‘ 
does not effervefce with any of the mineral or vege> 
table acids, nor with any kind of alkali we at pre 
fent know of. I have repeated-thefe experiments — 
too often to have any doubt of hav ing been mifled 
by them. ; + i Sy. | 
But it is not fifieient to have fatisfied ourfelves . 
that the venom of the viper is neither acid. nor al- 
kaline; that it is not compofed of falts; and ‘ 
that it is not corrofive to the palate ; to infin 4 
us in what it really is. Ido not know with what . 
other fubftance that is better known, it may be 
made to agree, It is principally to this poit ha | 
the efforts of obfervers fhould be directed, : : 
is certain that we are not thoroughly aa 
| with 


¥ 
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with the true nature of any ‘fubftance, althouon we. 
are more or lefs panwanaved with the lt aia of 


~ eertain fubftances. 


“When the venom of the viper is" yet liquid, ic 
unites in a greater or lefs degree with acids. But 


we muft likewife examine it when dry. 


~T put feveral drops of very pure venom into the 
concave part of the plafs of a watch; as it dried, 
it became yellow, and full of eracks. I poured oif 


_Of vitriol on it, but no vifible folution followed. ‘I 


taifed from the bottom of the elafs, with a capillary 
tube, feveral fragments of the venom, which floated 


in the oil of vitriol without diffolving. At leneth, 


2, oe Fae _ 


after fome time, they feemed to begin to divide a 
little, and though they were indeed reduced to a 
kind of liquid pafte, ftill preferved their natural co- 
lour. T heré did not appear to be a true and per- 
fect diffolution of them, at leaft during the time I 
obferved them. | 

~The marine acid, when poured on the tea ve- 
nom, acts pretty much in the fame way as the oil of 


vitriol. The fraements of venom do not appear, 
in a ftrict fenfe, to be diffolved by this acid,’ 3 


oe s 


| ‘though they are foftened by it. 


The nitrous acid feems to have no sreater power 
\ 
to diffolve the dried fragments of venom, although 


Bat at length foftensthem. N otwithftanding the ve- 
- nom is rendered flexible by this acid, it ftill pre- 
erves a certain cconfiftence or tenacity which keeps 


it together, and it t becomes yclower. If examined 


in 
( 


= « 
é - 
«4 
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in this flate, it appears to be compofed of an in 
nite number of very {mail {pherical corpufcles, . 
_ Thus then it appears that the ftronget aci sha 
= a very flow and weak action on the dried venom 
ne viper; and. that the diffolution, they, at lengt 
occafion is but a very imperfect ones... . pee ie | 
Vegetable acids, however concentrated. the they. 
do not..diffolve, this, venom better..the 
mineral ones; and alkaline fubftances h have no great- 
er tendency: to this effect, | ts : 
I was likewife defirous of knowing a ef 
tial oils would diff olye it,- and on trying t thon dd | 
not find, them to pofleis that property. » neers ht ke fs : 
- The hepar fupars makes no greater angen 
Olu Afi eis ere 
Thefe experiments, cahieke I vatied cae wae 's 
made me fof (pect, by degrees, that the veno | ‘the 
viper might be either a gummy or a lyr ick 
fubflance, feparated from the blood of the anim 
I had obferved a long time before, that, the dr 
venom appeared to be tenacious, Neetate of the | 
firongeft gums, when broke betwixt the teeth. F N 
experiments were neceflary, howevery §P Qe 
that it poffeffed the nature ofagum. _ . E dtd , 
Chemitts know that gums neither diffolve inf iri 
of wine, nor in oil ; but that they diffolve very rea 
dily in water. This kind | of. examination might © 
without doubt be fatisfaGtory, but it wa i ft ne- 
ceflary. to prove that i it was not of the we nat If 
as animal lymph,. or the white. of an egg. We 
know that thefe fubftances coo uliieas N 
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| ter, inftead of difolving, as gums do. I got ready. 


for this trial a great quantity of venom, which I 
“kept in afmall capfular glafs till it became perfectly 
dry, On this venom I threw at once about half an 
-ounce of boiling water, by which it was inftantly 
and effectually diffolved, inftead of being coagu- 
lated. On Tepeating this experiment feveral times,. 
the confequence was invariably the fame. ‘The Wwa- 
ter, after having been thrown into the elafs, ftill 
_ preferved upwards of fifty degrees of heat. 

Having thus, by dire¢t experiments, excluded 
the hypothefis of a lymphatick animal matter, I 
" proceeded to the experiment of the {pirit of wine. 

I had a good quantity of venom dried as ufual in 
_ afmall glafs, and poured onit half an ounce of highly 
rectified fpirit of wine. I left it in an undifturbed 
{tate for upwards of two hours, when I found the 
venom undiflolved at the bottom of the glafs. I 
broke i it into feveral {mall bits with the harp point 
_ of a {mall glafs tube, and fhook the whole together 
_ for fome time. There was, however, no diffolution, 
| the fmall pieces of venom continuing whole, hard, and 
of their ufual colour. This experiment will always 


: -fucceed in the fame way, if the fpirit of wine is — 


_ good ; but if it fhould contain too much phlegm, | 
the venom may be partly diffolved by it. Eventhis . 


att circumftance proves that the venom of the. vi- 
per is a gummy fubflance, fince gums are very rea- 
_dily diffolved in water, which likewife diffolves the 
dried venom, as I have affured myfelf an, infinite 


Gaimber of times. ENS aae AE Ge a fete ae 
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ray the venom iS perfectly pure, the water des not 
lofe any ‘part of its ‘tranfparence. Diftilled water i is 


the bett calculated for thefe experiments. me 


I have ‘frequently held the dried venom to ‘the 
. tite, and have increafed the heat by degrees, but i it 
has never melted. If it is ‘thrown on a live coal, it 
{wells and pufis: up, but does not begin to take fire 
Hill it has affumed the appearance of a a coal. i 
* Another experiment t now remained to be it to 
render this matter decifive. ah vice Se: 
All chemifts know that gums diffolved i in water 
are precipitated by fpirit of wine ; and: ‘that i in this: 
trial, the water in which they are diffolved becomes. 
| very white. : 


. 
. a 


7 


T put equal proportions of water into two fall , 
elaffes, and. added to one of them a quantity | of the 
_ venom of the viper, and to the other an ‘equal ‘quan- 
tity of gum arabick. The folution of * gum ara= 
bick, which was made by heat, being reduced to ‘the 
temperature’ of the liquor i in the other glafs, T pour- \ 
ed feveral drops of {pirit of wine into each of the — 
glaffes. “The number of drops thrown into each | 
Was pretty much the fame, when I began to perceive 
a whitith cloudinefs, which difappeared a a moment - 
after in both folutions, at every - drop of fpirit of 
wine poured into them. On continuing to throw | 
an equal quantity of fpirit of wine into edch glafs, ia 
faw the white cloud, inftead of difappearing, exteyd | 
itfelf over the fluids, which became whitet and more. 
opake, at every addition of the {pirit. - On ceafing | : 
t0 throw i itin, J pEruceyer that the white matter be- - 
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- eine to precipitate j yand on adding a fey drops bf | 


- othe {pirit: afreth, found that. there was no longer 


‘ 


: 


, 
! 


any {eparation 3 in either of the liquors. _ At the end 
‘of twenty-fout hours the precipitation was complete, 
‘and'there was at’ the bottom of each glafs, pretty 
nearly the fanie quantity of an equally was ‘ils 


7 and pafte-like; fubftance, 


~The venom ofthe viper, when diffolved in wa- 
ter and. precipitated by fpirit of wine into the form 
‘of a white powder or meal, cracks in different parts 
when dried afrefh, and: its Skee & are of the ufural 


reticular form. 


When ‘a clear and tranfparent oil of vitriol is 
“mixed with the: venom, precipitated by fpirit of 
“wine, and dried in a glafs, it becomes at the end of 
‘a certain time, of a dark vinous colour, “The fame 
ehanges are obfetved in the folution of gum ara- 
‘bick in water, precipitated by fpirit of wine. This 
‘pum, in drying, likewife adheres to the glafs and ‘ 
Bh sae and if a few drops of oil of vitriol are 
thrown on it, they become in the fame fpace, of ae 
dark vinous colour. The analogy betwixt the vee 
‘om and the gum cannot be more perfect. They 
alike diffolve im water ; they are precipitated in the 


dame way by {pirit of wine; the precipitated pow 


der or meal is of the fame colour; beth of. them 


_ crack in drying ; oil of vitriol does not. foften them 


Ne 


till after fome time ; and changes its colour i in the 
aa way with each of thefe fubftances, 

_ 1 made another experiment on the venom of bye 
“wipe, which sess saah it docs not prove any thing ef- 
Riarth « “3+ ¢ So deatial 
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fential as: toithe internal nature of this- seneengdsititt 
a further proof saath it hasie a great analogy to the — 
guns. } 7 ut re Brye: 


I put fix grains of very pure salad, venom aie ! 


Amall matrafs, and added to it fifty drops of nitrous 
acid, to throw off its.airs, There came off from it, 
by the affiftance of heat, as .much air, or perhaps — 
fomewhat more, as the matrafs could contain., ‘This 
was common air, a little changed in its qualities. I 
continued the fire, anda clouded air came offywhich — 


on examination I found to be, compofed, whe ied 


of fixed, and two thirds of phlogiftick AN slyontee 
Gum Mahia in the fame circumftances, likewife 
“gfforded fixed and phlogiftick air, and ithe conte. — 
‘quences of both experiments: were fo, perfectly fi- - 
milar, that they might have been confounded toge- 
| ther, ‘li is’ true that gum arabick, likewife affords 
nitrous air, but this. only happens. when it is ina 
' confiderable quantity. If the quantity. is very 
fmall, the little nitrous air it furnithes, décompofes 
itfelf, and unites eh the common air in mene | 
trais,:\ >.’ 


It feems then to be demonttrated, that es venom . 


is in reality a gum; we at leaft. fee, that it has all 
the properties and principal charaéterifticks. of fuch. 
This venom is found i in an animal, is elaborated in — 


its organs, and formed of its humours. It herd ‘ 


fore ought to be confidered as a true: aninial gum, 
particularly as the viper feeds on animals, Af. 
though we are unacquainted with any other animal 
gum, Ido not think that the venom on that account 
> thould | 


7 
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- fiould be dehied to be fitek; fince it has all’ the pro- 
petties of agum. It fhould thetefore for the: fue 
ture; be inferred in the catalogue of gums, and this 
difcovery may perhaps induce naturalifts to exa- 
mine, whether a gummy fubftance may not ltkewile 
be found in fome other animal. 

Allowing the vénom of the viper to be a real 
gum, this will not lead us to conceive what ‘it is’ 


_ that conftitutes it a venom, fince itis a known truth’ 


_ that gums are not fo, and that they may be employ~ 
ed. with i impunity. It would be fuperfluous to re- 
Jate the experiments I made on this fubjeé, out of 
- pure curiofity. I affured’ myfelf in a thoufand 
ways, that’ gum arabick is entirely innocent when 
applied to wounds. But fuch is the condition of 
man, and fuch is the nature of what we call ‘{ci- 
ence. We at length’ arrive at certain bounds, to’ 
earry us beyond which all our efforts are to no put- 
pote. The idea that the'vénom of the viper is a 
gum of fomekind, does not ferve in the leaft to ex- 
yh to us, how this eum brings on a violent dif- 
eafe in am inftant; and how it is that, in fo fmall a 
quantity, it deftroys life in ‘fo fhorta time. What- 
ever the principle that renders it venomous may be, 
the proportion of it is fo fmall, that it does not'at 
all’ change in it the ufual properties 'of a gum; and 
the fmalleft' veftige of this principle cannot be’ 
traced, whether the ftrongetft TN GhaS GO DES are em 
ployed, or the venom obferved in any other way. 
The moft active fubftances are rendered fuch by. 
Quantities of matter that cannot be traced. The 
S 3 point 
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point of a idea that» hasetouched a jsitehigig puts, 
tule, preferves its activity for years,” and | brings 
about violent changes in the bodies of feveral per~ 
fons fucceflively pricked with it. 

How far are we ftill from penetrating che decthe 
of this myftery ! Through how many difficult and. 
unknown ways muft we not pafs, in getting fome 
infight into a matter fo obfcure and difficult as this ! 
Happy at length, if all the pains that are. taken, if 
all the efforts that are made, do not prove. totally 3 in- ; 
effectual. | . | 

. This difcovery, aa 4 enriches natural hiffory ¥ 
with a new gum, ought not to. be neglected by na-- 
turalifts. It may in'time lead to a better knowledge 
of the nature of the venom of the viper, and of the. 
complicated effects it produces. It may perhaps be. 
one day ufeful to us in enabling us to comprehend 5 ‘, 
why animals with cold blood are fo long in dying 
of the bite of the viper ; why there are fome that 
‘are not killed by it ; and why the venom, in? what- 
ever way. it is introduced into its body, is altogether. 
innocent to the viper itfelf.. If the animals with 
cold blood that die late;. if the others that de. ‘not, 
die; if the viper to which the yenom is not at alk 
hurtful ; had humours or parts of fuch a nature, thar 
they could be but little, or flowly, or not at aN 

changed by this anynal gum: we might then in 
_fome way explain a fubje& which is as yet very ob- 

feure, and which does not, feem capable of bene... 
cleared up, till after we. hhavé acquired a thorough 
knowledge of the venom ‘itfelf, and of the moft Ia+ 
‘tent 
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| terit A alert of the animal bédies on 


Which it ati 


Gn "Bis, pa and Wapis 


N 


ni the ff patt of this stk, t related a few ¢ ex- 
periments on the vetiom of the fcorpion; and on 


“the humour which flows from bees when they 


wound with their fting., [have had occafion fince- 
to make {othe other obfervations, net only on bees; 
but likewife « oii wafps, hornéts, and drones. I do 
fot know that any naturalift has examined in a pro- 
per manner, the liquor with which thefe animals 
are. provided, that wound with a fling! Indeed 
Mead fays that he found the humour of bees, to be 


| compofed of very fmall faline needles; or. points. 


He affures us that he examined it with a microf- 


‘cope, and found it filled with thefe pointed falts. I 


do not know whether this obfervation made by 


Mead, has been confirmed or not by other flatu- 


: ‘talifts, but can for iny own part take upon me to 


l 


fay, that Lever have been able to find any thine {a- 
line i in ‘this humour, whatevér attention I paid 1 in 
jnveftigating it, and hotwithftanding: I employed 


the ftrongéft lens for that purpole. I am perftraded 


‘that Mead has been miftaker in this particular, as 
‘Ke was in obiervi ng the Venom of the viper. He 


ren faw particles floating i in this humour before 


‘af “at 
ar 


r 
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it.was dry, and. immediately perfuaded himfelf that. 


they could be no other than floating points, ©. © 

We may eafily conceive that Mead only- exami- 
ned this humour, in an impure ftate, and mixed 
with. corpufcles that were. foreign to. it ; and that 
this was fufficient to induce him to believe i it com- 
pofed of falts, He was deceived. on. this occafion, 
as he. was in his opinion. of the. venom. of the viper, 
in which there i iS nothing to be met. with. of all that 


he fancied he faw; and he feems. in both cafes to have 


erred exactly i in the fame way, The. humour, of 


bees, after the manner of the venom of, the. viper, | 


cracks in drying, and prefents. the cufual, tharp, and 


regular fragments. This was jae to. perfuade 


Mead that it was a true falt. 


I can venture to fay, that when ae obfervation 


ees 


But if, in expreffing the liquor fine the ae s ftin 

the greateft care is not taken to Prevent the break- 
ing and mixing any thing with it, it may, cafily 1 be 
charged with other irregular bodies ;' and “when it 


a 
ss 


is put on the port-object, fome fmall degree of ‘mo-. 


tion may likewife be obfervyed in thefe bodies, 


which may float in a greater or lefs quantity. But. 


- this accidental motion, which is not proper to thefe 
fubftances, foon ceafes altogether, when the humour, 
is left undifturbed. By degrees it. dries, and, in 


drying, breaks, cracks, and forms angles and points, | 


‘When the venom of the viper and the humour. 
of bees, are dried and obferved with a microfcope, 
no fenfible difference can be obferved betwixt them. 


Ihave’ 
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Pt have only taken hotice, that the humour of bees, 
_expofed to the open air on a bit of glafs, is much 

longer in drying than the venom of the viper, and 

that the cracks or fiflures in the former, are like- 

wife formed much later than thofe in the latter, 
. fuppofing the. degree of deficcation in the two fluids 
_ alike. 

Thefe two humours not only agree in the ap- 
pearances their parts prefentin drying, but’ likewife 
in other qualities. | If a bit of the dried humour of 

_ bees is ftrongly compreffed betwixt the teeth, it, as” 
it were, glues them faft together; and exactly the 
fame thing happens on trying the venom of the vi- 
| per, and all hardened gummy fubftances.. The 
‘dried humour of bees likewife diffolves in fimple 
/ water, and refifts the action of {pirit of wine, as the 
‘venom of the viper and gums in: general do; fo 
that Iam almoft inclined to believe that, as the ve= _ 
_ nom of the viper is moft affuredly a gummy fub- 
_ ftance, this humour is fo.too. Indeed the quantity 
3 one is able to. colleét of it is fo very {mall, that one 
can fearcely attempt to make any certain experi- 
_ ments on this fubftance ; the confequences, howe-, 
_ ver, of thofe I have made have been fufficiently uni- 
- form to lead me to think that I cannot eafily have . 
been miftaken in what I have conjectured. 

I have met with the fame fuccefs in examining 
the humour of wafps and drones, and of the other 
. flying infects in general, that wound with a fling, 
andare provided with a humour. In all thefe, the 

_ humour is bitter and acrid, and has all the appear-. 
3 aliy ance 
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ance of Being of a gummy natures When. icft 28 ¢ 


dry ona, bit of elafs, it cracks throughout like the 
venom of the viper, and when chewed, is tefaciguss 
glutinous, and elaftick: wae 
But it muft not therefore ‘be thought to be the 
fame as the venom of the viper, and that it. has all. 


into the mouth, nor is fufhiciently acid to give ared 


“tinge to the tinéture of turnefol, or juice of radithes. | 
The humour of bees, . and of the other analogous us 
infects, the moment it is applied to a piece of paper | 


that has been previ ioufly’ ftained with the juice of 
r adithes, gives it a flight red tinge, which afterwards 
‘changes to a pale yellow, fo that one would. conjec- 
ture that this humour deftroys the blue colour of the 


paper. This'experiment, which has been repeated | 
feveral times, and always attended with the fame fuc- 
cefs, proves that this humour is united with an. acid, | 
and not with an alkaline principle ; we fees however; 

at the fame time, t that the quantity of acid it contains 


is very fniall, and abfolutely incapable, as. an acid 


principle, of occafioning the fmalleft fenfation on the 


~ tongue, or in the part pricked by the ing of the 
animal. 4 yen 

A quantity of avater svchogeabnall with an. equal, 
bulk of fixed air, gives a red tinge to paper | ftaisied © 
with the juice of radifhes. This tinge; which is _ 
pretty ftrong; continues a confiderable rimeaigh § 
forall quantity of water ‘impregnated | with fixed air, 


{carcely contains a fufficient degree of acid tobefen- 


4  : fible 


. 


the other qualities of this poifon. The venom ‘of 4 
the viper neither has any fenfible tafte when taken 


‘ 


% 
- 
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: &ble to the tafte, and is likewite ppaieelies innocent: 
' when applied to wounds. 

We muft therefore regard the A eittiets of thie 
uaturalitts, who haye advanced that this penn 
occafions a {welling in the parts into which it js 
introduced, and that the volatile alkali, as faturating 
the acid principle, isa remedy againft it, as falie 
and erroneous. 7 

: Experiment feems to indicate that this asians 
~adts by the medium of a bitter and cauftick princi- 
ple, which i is neither acid nor alkaline, If it is put 
on ‘the tongue, it has a hot bitter tafte, as I obferved 
before, and not. that of an acid or alkaline fuftance. 
There are many fubftances which, without be- 
ing either acid or alkaline, are hot and acrid, to ‘the 
q palate, and are productive of violent and difagreea- 
bie fenfations. . Cantharides, and feveral aromatick 
plants, are of this clafs. In the prefent cafe it.ap- 
pears certain, ‘that neither the pain, (which is fre- 
quently infupportable, and greater than that which 
4 would becauted by oil of vitriol itfelf)) nor the fwel, 
, ling nor inflammation of the parts, can be brought 
on by an acid principle introduced into the fkin. of 
the animals that have becn fturg ; and therefore the 
theory | laid. down by certain authors to explain the 
effects of this humour, muft be regarded as abfo- 
lutely falfe, and the confequences they have dedu- 
ced from it as no truer than the SHEE ipfel fet 
_ pretended. concentrated ‘acid, a maked acid, an uns 
; combined acid, and a: phofphorick acid that-pro- 
duces fuch wonderful effects, are hypothefes that 
are 


~ 


os 
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are not capable of Pefittth the iveftigiel of fee . 
fon and experiment, and are unworthy the enlight- 


‘ _ ened age we live in. It is no longer the feafon to. 


jmagine nature; we muft confult her. If che# 
miftry has increafed the number of our intelligences, 
the abufe of chemiftry has frequently retarded our 
progrefs in the fciences. It has frequently: Ted us 
into errour, and has fubftituted Ba oe Sc for 
facts and experiments. — 

Although bees, and the other infeéts «ithe are an- 
alogous to them as far ,as relates to the humour | 
- they throw out at their fting, are not, capable of 
killing, I think notwithftanding, that if they, are 
not confidered as venomous animals in the moft re- 
ceived fenfe, they fhould at leaft be confidered’as 
animals that fecrete in their bodies a fmall quantity! 
of a matter, which is not deftructive fimply becaufe 
it is in too fmall a quantity. The moft active poi= 
fons and venoms, fuch as arfenick, corrofive fub- 
limate, and the venom of the viper, when taken or 
‘applied in a very fmal! quantity, not only ‘do not 
occafion death, but do not even produce a fenfible 
derangement, very far from their effects equalling 
thofe that are produced by a large hornet, when it 
wounds with its fting. Thefe quantities, how- | 
ever, although very fmall, are capable of killing the 
fmaller {pecies’ of animals, whilft more confiderable” 
ones are not fufficient to kill thofe of the larger fpe- : 
cies’. Hence we fee, that the difference entirely’ - 
confifts in the quantity of the venom, and in the dif- 
ferent degrees of ftrength in the animal that receives 
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it, and not in the nature of the venom, which js al- 
_ Waysthe fame. The venom, for fo I thall call it, 
of bees, is very attive, confidering the {mallnefs of 
its quantity, and we may eafily judge from the pain 
and inflammation i It excites in an.inftant, that if the 
 dofe of it were increafed, it would produce the moft 
violent derangements, and perhaps even a very f pee- 
dy death. Nay, I am almoft inclined to think, that 


a grain in weight would kill a pigeon in a few fe- 
conds, The difference that is found betwixt the 


{ting occafioned by a bee, and that of a hornet, not- 
-withftanding the difference in the refpective quan- 
tities of their venom is but very inconfiderable, is 
very great, The fame thing may be /oblerved of 

' the common fcorpions of Italy, and thofe of other 

countries,’ as well as of the bite of fpiders. The 
larger produce in general the greateft derangement, 

{ and thofe of Africa, or of Afia, even occafion death : 
all of them, down to the fmalleft, paler a greater 
or lefs degree of activity. 


There are other animals, particularly infeéts, - 


‘which when they bite or fling, bring on a very vVio- 
> lent pain and inflammation, q that they may rea- 
fonably be fufpected of introducing a cauftick and ve- 
“nomous humour into the, wound. In this number 
Wwe may reckon ants, which infinuate into the {mall 
wound they make in biting, a very tharp and poig- 
nant humour, which they force. from a veficle feat- 
ed in the hinder part of their body. I thall not 
‘make a digreffion here to {peak particularly of this 
humour, becaufe I have treated of it in a very am-) 


ple 


2 


CPO A But SAS. 
ple way, in a paper of which the object was an exe: 
amination of the acids of animals, &e. and particu- 
larly of the nature of that of ants, printed i in the jour- 
‘nal.of the Abbé Rofier. I there demonftrated that 


the humour of ants is a true acid, and that it. is in | 


reality the acid of fixed concentrated air, deprived 
of its clafticity, and rendered se es BOWEN | 


ee > 
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? ‘ ey ~% : u & : 
Action of the Venom of the Viper oa Parts of an Ani 
ti mal that have been Prevtoily bit. 


= 
) 


Tue cies: of this part is the moft Hoon Ae 
one that the matter it treats of can prefent 1 to a phi- 
 Jofophick obferver, , 
3 _ All the queftions that are hers Gleutied become 
of confequence, fince . they tend to throw grea 
_ lights on the nature of venom, The animal eco- 
/ ‘omy itfelf is by their means better explained, and 
_dnany hypothefes that have been imagined, fa 1 be- 
_ fore experiment. It is the touch tone that make 
us foon diftinguith all that does not belong to. na- 
“tre, all that is the effect of art, of prejudices, and. of 
thei imagination ; ; ina word, of man. 

- Experiment alone may conduct us through the: 
- unknown paths of nature, and may lead us to new 
-and unexpected truths. But at the very time that 
“man, profiting by this torch, is making bold itrides 
_fowards the truth, and foars as it he meant to go- 
-yern nature herfelf, the {tops him every ’ mo- 
Be Sa So pus baie 5 cae 
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sient and re only ‘difcovering herfelf to kim: in 
part, feems afraid of being recollected; the thus 
continually reminds him of his weaknefs, and fhows — 


him that his hopes are either vain, or ts with- 
' in very narrow limits, 


Man, who affigns to comets the courfe they are to 


keep, and who fixes the time that is employed by — 


the light in its progrefs. from the fun-to our hemi- 
{phere, is not, with all this knowledge, acquainted 


with the air that furrounds him, or with the fire 


that warms him, Such is our condition, ang fuch 
is the ftate of -human {cience. . 


The firft queftion that prefents itfelf, after re . 


has hitherto been related, is to know whether the - 


venom of the viper‘is a poifon to afl the animals 


with warm blood. It will be feen in, a little timé, ) 


that this large body of animals has not. been fepa- | 
rated without defign from the other, which com-_ 
prehends thofe that have the blood cold. When 14 


fay that a fubftance is venomous to an animal, Wi 


- mean to exprefs, that it produces in it. very violent 
diforders, although it is only introgtaeda into its seat 
in a fmall quantity. 


, 


To reply properly to the quetifa I have Sift non 


pofed, it is certain that all the animals with warm 


N 
* 
« 


blood exifting on the habitable globe, fhould be bit» 


by vipers: The fubject is not fufficiently intereft. 


ing to deferve fo long and difficult a labour. How- — 


ever, if the analogy betwixt the different animals 


with warm blood may be allowed, I am not afraid — 
to advance, that the venom of the viper isa poifon — 
: ox to 


f 


~ 1 
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to all of them. We have feen that it has proved fo 
to all the feven fpecies’ that have hitherto been ex- 
; amined ; and I very well recollect that I could not 
find any animal in Italy, with warm blood, to which 
the venom of the viper did not prove a real poifon. 
I tried it on all the birds I could meet with, and on 
all the quadrupeds I could procure, provided they 
were of a moderate fize; as to the horfe, the camel, 
and the ox, fetting afide their bulk, I could not 
_ procure them eafily for this purpofe. ; 
We may therefore, I think, conclude with a 
great deal of reafon, that the venom of the Viper is 
a poifen to all the animals with warm blood; that 
_ is to fay, that neither of them is beyond the reach 
of the effets it ufually produces, when it is intro- 
_ duced into the body in a fufficient quantity. 
+ The fecond enquiry, which fprings immediately 
_ from the firft, is to know whether the venom of the 
viper is a poifon to all the animals with cold blood. 
It has already been feen in a former part of this 
work, that even the frog, a cold animal, and one 
_ very hard to kill, dies in a few hours, if it is bit by . 
' the viper. This, however, is not fufficient to admit 
_acertain conclufion, that all the other animals with 
cold blood would die in the fame way. We fre- 
quently inctir the rifk of being deceived by ‘this 
method of employing analogies on too narrow and 
limited a fcale. 
» A fingle fpecies of animals is not fufficient to fur- 
: nit an analogical argument of ve weight. ) 
Moni I.) * i F Had 
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Had five or fix hundred kinds of animals with 
cold blood been examined, and had certain fymp- 


toms of poifon been obferved in all of them after ~ 


they had been bit, the analogy, in this cafe, would 
have formed an argument of probability, and we 
might have been enabled to draw conclufions on 
this fubjeét, not only in regard to animals with 
warm blood, but likewife as to thofe that have the 
blood cold. | 
~ We can fearcely do otherwife than fafpeet that 
the venom of the viper ‘is innocent to the viper it- 
felf. ‘This animal, in all the difeafes or wounds of 


its mouth, would otherwife run a very great rifk of . 4 


killing itfelf with its own venom. It is not very 
umufual to find vipers with the bag or fheath of 
their teeth inflamed and bloody. Small red {pots 
are frequently obferved in the mouth of this animal 


when it bites,’ and it is befides eafy to conceive, 
that if it fhould be bit in the mouth by any other ? 
animal, its own venom would prove deftructive to — 
it, if. its particular nature did not guard it againft — 


fuch an accident. 


The venom of the ‘viper is conftantly fecreted 


and laid up, in the fpongy gland. This gland has 


i 
i 


its canal continually open, through which the fu- ~ 


perfluous venom that cannot be contained in the 


gland, is forced to fhed itfelf into the viper’s mouth. — 


a 


However, it is eafy to have recourfe to experi- — 


ment. In the firft part of this:work a detail may 


be found of a great number of trials I made on this — 


fubject, and from which it refults, that the venom ~ 


of 3 | 
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of the viper is not a poifon to Vipers, but that, on 
the other hand, it is altogether innocent to them, 
I was defirous of repeating feveral of thefe experi- 
ments over again, and out of the great number, 

_which brevity obliges me to omit, I think it fufi- 
cient to relate a finele one. 

After having enraged a viper Very much, I forced 
it to bite itfelf feveral times in the part towards its 
tail; it, however fuffered nothing from this, al- 
though it had certainly forced its teeth well into 
the part. I repeated this experiment on thréeé 
other vipers, with the fame fuccefs. ‘ft is there- 
fore very certain, that the venom, or bite, of the 
‘Viper, is entirely innocent to this animal when it 
Dites itfelf, and it, likewife is when one viper bites 
another. ci . Way 

But this very fingular exception is not confined 
to the viper. There are other animals to which 
this venom is innocent, and others again in which, 
although they were finall, one or two vipers aré 
Tearcely capable of producing any fenfible changes 
Ihave mentioned fome of thefe cold animals (a) in 
the firft part of this treatife, but to come at the — 
Number of them, the experiments fhould be eX- 
tended to other fpecies’ I could not at that time 
Procure, and on which I thought it fuperfluous to 
make this trial. | | - 

If it is altogether extraordinary, that the fame 
Matter is entirely innocent to feveral fpecies’ of 


o. ~ 


\ 


(2) Animals with cold blood, 
T 2 animals, 
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animals, and that it is mortal to an infinity of others, 
it is much more furprifing, and at the fame time 
more difficult to conceive, how, and by what prin- 
ciples, it happens, that an infipid gum, as far as we 
can perceive, excites the moft violent diforders in 
fo many very large animals, and that it does not 
bring about the fmalleft change in others that are 
incomparably fmaller and weaker. 

~The known diftinétion of animals with cold, and 
animals with warin blood, which is only founded on 
a greater or lefs degree of heat, and on fome other 
_ trivial difference in the circulation of humours, is of 
no-ufe in the prefent cafe, fince there are certain ani- 
mals with cold blood that die of the venom, and | 
others again that are not at all acted on by it. 


If a comparifon is formed betwixt two cold ani-_ 
mals, one that dies of the difeafe of the venom, and > 
the other that furvives its action, they will be found _ ! 


to poffefs the fame organs, the fame circulation, an 
equal tenacioufnefs-of life, and, in a word, to thel 


eyes of the obferver, they will both of them appear. 


perfectly alike. 
What is it, then, that navies this matter whicht 


flows from the viper’s tooth to be a poifon to one; 


vr 


and not to the other? We are not only entirely ig- 
norant of this, but it appears that we are likely 


always toremain fo. To obtain fuch a knowledge, 
it would be neceflary to be acquainted with the 
mnoft hidden nature of this extraordinary. animal 
gum. It would be neceffary to penetrate into the 
moft internal and latent fubftance of the folids and 

fluids 
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fluids of animals with cold blood, to know the me- 
chanifin of their organization, and to comprehend 
perfectly the principle of life. We might then re- 
ply to all that could be afked on this head. But 
how is it poflible to acquire fo extenfive an infor- 
mation, whilft the activity and penetrability of our 
organs are fo limited and confined ? 

But if we are not permitted to know what this 
very active principle of the venom of the viper is, - 
which when it is introduced into a living animal 
caufes its death ; we are allowed, however, to en- 
quire into the quantity of this venom, that is necef- is 
fary to kill an animal of a certain fize. This en- 
quiry, very curious in itfelf, cannot but be of fome 
ufe in the practice of medicine, particularly in cau- 
‘tioning us againft thinking the danger greater than 
it really is, when any one of our own fpecies has the 
_ misfortune to be bit by this animal. 

To be able to fpeak with fome degree of preci- 
fion, in this refearch, it was proper to begin by de- 
termining very fmall quantities of venom, and by 
introducing them without lofs into the fubftance of 
the body of a living animal. It was likewife expe- 
dient to operate on very fimall animals, that would. 
die foon and toa certainty, to the end that the con: 
fequences might be lefs equivocal. It is true, that 
by an endlefs multiplication of experiments,’ the 
fame confequences might at length be obtained from 
large animals; but a longer time, and greater con- 
veniences would be required, and one ought befides 

gy to 
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to be perfuaded of the importance of the vader 
taking. 

In the following experiments, I made choicteer 
fparrows and young pigeons, knowing them by ex- 
pegience to be readily killed by the venom, 

To determine fmall known quantities of venom, 
I began by taking four grains in weight of the ve- 
nom of the viper, and mixing with it eight grains 
of diftilled water, I then, with a fmall brush, fpread 
it equally over a fquare inch of thin paper. This 
may be done with a fufficient degree of eafe and 
precifion to exclude any confiderable errour, and 
‘indeed I found that the halves and quarters of the 
{quare inch of paper were of the fame wera when 
dried. 

I cut this paper in two, and again divided one of 
the halves, continuing in this way till I had made 
fix divifions, reckoning the firft. I then did the 


fame with the other half, that I might have two | 


pieces of the fame fize, and of each fize, inftead of 
one. 

I ftripped ‘the mufcles of the leg, in ten fpar- — 
rows, of the fkin, and bound*upon them the ten bits - 
of paper I have mentioned. The conteq tented be- 
ginning with the larger bits of paper, , 4) 1%» Tz 


zz, were as follows. Of the two fparrows to fi 


which the papers marked 4 were applied, one died — 
at the end of fifteen minutes, the other not till the 
end of thirty-five. One of thofe with the papers 
marked +. died at the end of an hour, the other fur- 
yived. One of thofe with the papers marked 3° 3% 

’ : died 
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died at the end of two hours, the other recovered, 
One of the two with the papers marked -2, died at 
the end of two hours, the other at the end-of five. 
And of the two with thofe marked er one died at 
the end of three hours, the other at the end of feven 
minutes. | ! 

On repeating this experiment, the confequences 
were ftill more irregular. I therefore abandoned 
this method, as altogether. infufficient and delu- 
fory. This is probably owing to the paper, 
which, when put in contact with the humours of 
the animal, may not allow itfelf to be either equally 
or entirely deprived of the venom that adherés to 
it. This obliged me’ to have recourfe to another 
method, which is perhaps lefs exact in determining 
‘the precife quantity of venom, but’ which has af- 
forded me confequences as conftant and as uniform 
_as can be expected in fo difficult an undertaking. 
This is the method I employed :—I took a given 
‘quantity of venom, for example three grains, and 
{pread it over a bit of elafs, in fuch a way that it 
occupied a determinate {pace of a circular form. 

‘the venom in the centre was not more than a 
quarter of a line in depth. 

I procured a fmall capillary glafs tube, which ter- 
minated in a fimall fcoop of about half a line in dia- 
meter. I plunged this fmall fcoop vertically inta 
the centre of the venom, and ‘drew it out in the 
{ame direétion, ies : 

To determine the quantity of venom that adhered 
to the fall {coop, and to know at the fame time, 
4 . D4 é whether. 


~ 


280 FON TAN A 


whether this quantity would be conftantly the fame, 
I put the three srains of venom, laid on the bit of 
glafs, into a very nice ballance, and plunged the — 
{mall glafs fcoop ten times fucceffively into the li- 
quor, taking care to wipe the fcoop well every time. 
After the ten plunges, I found the equilibrium to 
be loft, and that about the +35 part of a grain of 
yenom was deficient. I now plunged the fmall 
glafs fcoop ten other times fucceffively into the 
venom, and the ballance having again loft its equili- 
brium, found that the venom was diminifhed about 
the +s part of agrain, With a little practice, one 
can make this experiment in lefs than two minutes, 
and in that {pace the three grains of venom are nat 
fenfibly diminifhed in weight by the natural evapo- — 
yation, as I have affured myfelf by trial’ I cannot 
take upon myfelf to fay, that all the quantities are 
here rigoroufly the fame; nay I agree that, in re- 
peating this experiment feveral times, a fenfible dif- 
ference, which I have indeed met with myfelf, 
cannot fail to occur: but all thefe differences taken. 
together can make but a very trifling variation in 
the quantity of venom that adheres each time to - 
the fmall {coop. On the whole, I can lay it down 
as an eftablifhed rule, that the {mall glafs fcoop | 
plunged perpendicularly into the venom, in the way 
T have defcribed, carries away with it about the 
spo part of a grain of the venom of the’viper. 
I4aid bare a portion of the right leg of a-fparrow, — 
and made a {mall longitudinal incifion into the muf- 
¢les with a lancet, Into this incifion I introduced, — 
pe. . "(ae 
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at the very inftant, the fmall fcoop armed with ve- 
nom, and kept it in this fituation for thirty feconds, 
The fparrow died at the end of two hours, with a 
lividnefs of its leg. 

I repeated this experiment on fix other fparrows, 
exactly obferving the fame circumftances. They 
all died, one after the other, at the end of the fol- 
lowing times, exprefled in hours, 2, 2, 3, 4, Byes 

again repeated itin the fame way on twelve other 
{parrows, and the confequences were {till more ir- 
regular than thofe of the preceding experiment. 
One of the fparrows died at the end of four mi- 
nutes, another at the end of three days, and another 
_ at the end of five. The fymptoms of the difeafe 
were, notwithftanding, indubitable in all the three. 
The nine others all died at the end of the times ex-. 
-prefled by the following numbers, which denote fo 
many hours ; that is to fay, 2, 39133 $505" 9,'To; t2, 

The firft confequences fhow, that the quantity of 
venom I have mentioned is fufficient to’ kill an ani- 
mal of the fize of a fparrow, but that it produces in 
thefe animals very unequal effects, and a difeafe of © 
greater or lefs violence. An animal that dies at the 
end of three minutes, and another perfectly fimilar 
to the firft, that does not die till the end of five days, 
prove that the difeafe in each of them has been very ; 
diftinct. But fuppofing the quantities of venom 
which were introduced to have been equal, and that 
the incifions were fo too, a little more, or a little 
defs, blood, oozing from the incifed veflels, might 
have caufed all this difference, fince it might have 
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_eecafioned a greater or lefs quantity of venom te 


enter into the circulation of the humours, or, to 
exprefs it ftill better, into the animal itfelf.. 

I wifhed to fee whether I could bring on a more 
fpeedy death by doubling the quantity of venom 5 


and being ata lofs for a certain method of. collect- 
ing this double quantity together, I made two inci- — 


Gons inftead of one, and introduced the fcoop I have 
mentioned intoeach. Twelve {parrows on which I 


made this experiment, all died, but at very diffe- 


yent intervals. One died at ‘the end of three mi- 


nutes, another at the end of twenty-feven, : and a” 
‘third at the end of forty ; the others at the end of 
the hours: ee by the following numbers, 1, f,. 


25.25 2, 39 3> 5 6 * 


The experiments I made on fparrows, arid the 
method of introducing a given quantity of venom 


into the incifion in their mufcles, have occafioned — 
me tomake a very interefting obfervation. I ufually | 


kept the fmall {coop in the incifion for about twenty 
feconds, and obferved that the lips of the wound 
became livid at the end of a certain time. I re- 
garded this fymptom as a fure mark of the commu- 
nication of the difeafe, and it will be feen by and by 
that I was not miftaken in this conjecture, » 


J was defirous of feeing what effeét would refult . 
from a certain quantity of venom, applied to an 


animal larger than a fparrow. e 
I {tripped a part of a pigeon’s leg of the Seinisi in 
fuch a way that the mufcles beneath were entirely 


bares Having made the ufual incifion, I intre- 


duced 


"* 
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duced the fmall fcoop, which had beed firft plunged 
into the venom, and kept it there till I faw the lips 
of the incifed part become livid; this happened, as 
in the fparrows, in the {pace of about twenty fe- 
conds. At the end of half an hour the leg became 
flightly livid, but neither feemed fwelled nor hard. 
The pigeon neither died, nor fuffered in any fenfi- 
ble degree. ual ae 
{ repeated this experiment on fix other pigeons, 
exactly obferving the fame circumftances. One of 
them had not the fmallett fyinptom of difeafe, nei- 
ther did the incifion become livid, notwithftanding 
_ kept the fmall fcoop in it for upwards of a minute. 
_ Fourothers had fymptoms of the difeafe of the ve- 
_ hom, and two of thefe did not recover till after 
forty hours hadeclapfed. The fixth, like the firft, 
was not at all difeafed; the incifion, however, I 
made in its leg, bled at the time I introduced the 


~ venom, 


{ repeated this experiment, with the fame cir- 
cumftances, on fix other pigeons. One of them 
died at the end of fix. hours. Three had all the 
fymptoms of the difeafe of the venom ; and did not. 
_tecover till the third day. Two others had not 
any fymptom of the difeafe. I think it proper to 
obferve here, that the incifions in the lee, in thefe 
two laft, bled very fenfibly when I introduced the 
venom. This fhows that the blood which flows 
from the veffels, may prevent the venom from en- 
tering them, or from remaining in them after iz 
_ has entered, 1a hs Nie 
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I repeated this experiment over again on twelve 
pigeons, one of which died at the end of ten hours. 
Two others were exceedingly ill. The other nine 
had no fenfible complaint. ee 
 Thefe new experiments fhow, that the quantity 
of venom which ufually kills a {parrow is not fatal 
toa pigeon. We fee, however, at the fame time, — 
. that a cafe may occur, in which fuch a quantity of 
venom is introduced as is capable of killing a pi- 
geon, notwithftanding that the quantity employed 
in the experiment would fcarcely have been fufii-. 
cient, generally {peaking, to kill a fparrow. 

Twas defirous of trying on pigeons, as I had done 
_onfparrows, what would be the effect of two inci- 
fions, and a double quantity of venom. | 

Having laid bare the mufcles of a pigeon ’S le: as. 
ufual, I made two {mall incifions into them, intro- 
ducing into each, the {mall fcoop armed with ve- 
nom, in the accuftomed way. ‘The livid {pot ap- 
peared at each incifion, and alinoft the whole of the 
leg became livid, and remained in that ftate for 
two days, at the end of which time oy animal was 
perfectly recovered. - , 

I repeated this experiment on twelve pigeons, 
and the confequences were fomewhat various. Two: 
of the pigeons died at the end of three days. The 
others had alla lividnefs of their legs, and all reco-. 
vered notwithftanding. , 

On repeating this experiment on twelve other 
pigeons, four of them died; one at the end of fix 
hours; another at the end of twenty 3 and the two 

| _ others 
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others not till the fifth day. All the others had 
the difeafe of the venom, but recovered. 

Inftead of making two incifions only, I tried the 
experiment on twelve other pigeons, by making 
four incifions at the fide of each other. Nine of 
thefe pigeons died ; onein ten minutes, two in an 
hour, two in two hours, and three in five hours. 
The other three had the difeafe of the venom, and 
their legs became livid, {welled, and hard. 


What is the Quantity, of Venom a aid to Rill an 
Animal ? | | 

We may, I think, from the above experiments, 
determine with fome probability, the quantity of 
venom it requires to kill an animal. This queftion 
already begins to become important to us on our 
own accounts, fince we may at length be enabled to 
flatter ourfelves, that the bite of the viper is not fo 
| dangerous as. we have_been hitherto taught to ima- 
gine it to, be. 

We have juft feen that the +.4.5 part of a grain 
of venom, introduced immediately into the mufcle 
by an incifion, may be a fufficient quantity to kill a 
{parrow, although this animal does not always die 
in confequence of theintroduétion of fuch a quan- 
tity ; and that it requires about four times as much 
to killa pigeon. We may even fuppofe it to fe= « 
guire about fix times as much to kill. the. daft ant-_ 
mal to a certainty. 
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The {parfows on which I made my experiments. 
weighed fomewhat lefs than an ounce each, and the 
pigeons fomewhat more than fix ounces each. 
Now let us fuppofe that fparrows weigh exaétly 
an ounce, and pigeons exactly fix. The quantity 
of venom it will require to kill a large animal, an 
ox for inftance, fuppofing it to weigh 7s5olb. will 
be about twelve grains ; ; and it will require nearly 
two grains and a half to kill a man, fuppofing him | 
to weigh the fifth part of what an ox weighs, that 
is to fay 150 |b. 

It is true that this battalion ‘takes for eranted 
fome new hypothefes more or lefs probable, but of _ 
which neither isunlikely. A fufficient number of 
experiments are wanted, to render them either ab- . 
folute truths, or fufceptible of fome reftriétions. 

The firft hypothefis fuppofed here is, that the ve~ 
nom of the viper aéts on an animal in proportion to 
its quantity. There is nothing unreafonable in be- ; 
lieving this to be the cafe, fince if a very {mall por- 
tion of venom is capable of deranging the economy 
of an animal to a certain point, a greater dofe of it 
ought to produce a greater derangemént, a more 
violent difeafe. Befides we have feen, that animals 
bit feveral times by-one viper, or by feveral, die 
fooner than thofe that are only bit once by a fingle 
viper; and we know that a viper which bites feve- 

ral times, introduces frefh venom into the part at : 
each bite. ~ Tae 

The fecond hypothefis is, that the diforder pro- | 
duced i in the animal economy by the venom of the 

Viper, . 


a 
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wiper, is lefs in proportion, or rather that the power 
of the animal to refift the action of the venom, is 
greater. in proportion, as the animal is larger. This 
is generally fo, although there may be exceptions 
to this law, that may prevent its being figoroully 
the cafe, 

The third hypothefis is, that from the effects 
produced in an animal of one fpecies, we may argue 
as to the effects produced in an animal of another. 
_fpecies; that is to fay, from birds to quadrupeds. 
_ This argument is drawn from a fimple analogy ; 
but this analogy is at the fame time formed be- 
_ twixt animals with warm blood, and it may there- 
fore be deemed of fome weight. 

Now granting that a viper of a middle fize has in 
_ its veficles two grains in weight of venom, it will. 
require the yenom of fix vipers to er an ox, and 
nearly of two to killa man. : | | 

- But if we reflect that a viper which bites, ons 
“not leave itfelf without venom ; that at each bite, 
at leat for the firft three or four, it may bring about 
the death of an animal with almoft the fame facili- 
ty; it will not appear altogether unlikely, that it 
Jnay perhaps require twenty vipers, each biting only | 
—oace, to kill an ox, and five or fix, with the fame 
reftriction, to kill a man. 
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CHAPTER I. 


Of the Time it requires for the Effetts of ihe Venom of 
the Viper to become fenfible. 


A QUANTITY of the venom of the viper which © 
{carcely weighs the es part of a grain, produces, 
on being introduced into the body of a {mall ani- 
mal, fo violent a difeafe, that death follows in a few 
minutes. It is therefore very clear, that it muft. 
poffefs a great degree of activity, and that its effects 
muft be both fudden and powerful. I have ads 
vanced in feveral parts of this work, that the ve- 
nom of the viper renders the parts that have been 
bit, in animals, and that almoft in an inftant, inca- 
pable of exercifing their ufual functiens. Iam at 
leaft certain, that I have obferved this effect in fe- 
~ veral that I have had bit. It has been feen that the 
venomied part becomes livid after it has received 
the bite, but that this does not happen till within | 
a certain fpace. The wotinded parts foon become 
{welled and painful, and the adipofe membrane is. 
fhortly after filled with a black and diffolyed hu- 
- mour; whilft the blood that remains in the veffels 
is black and coagulated. s a 
One would naturally fuppofe, that the action of 
this venom on the organs of an animal is ‘momenta- 
3 : neous, 


, ann 
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neous, ind that it is not different from that which 
takes place.when two fubftances of different natures 
-are blended together, and of which chemiftry fur- 
niflies us 4 thoufand examples. 

Defirous of purfuing this idea, and flattered With 
the hope of difcovering fome effect, or fome parti- 
cular, that might be  ferviceable to my prefent res 
fearches, I formed a new plan of experiments. 

My firft trials had for their principal aim, the ob- 
ferving of the changes the venom of the viper would 
produce, when introduced into a part cut from an 

animal, but itill warm and palpitating, 


| (opine uml on the Limbs of an pectin) reccitly fepa- 
rated from the Body. 


At the very inftant the part was cut off, I had it 
bit by a viper, fo that when the experiment fuc- 
¢eeded well, as it frequently did, there could fearce- 
Ty pafs a fecond betwixt the amputation, and thé 
bite. | 
4 I made choice of young pigeons fof this expeti- 
“ment, becaufe I Kad obferved in thefe animals, 
that the venom of the viper very {peedily producés 
a livid fpot, in the part of the mufcles Swe 

which it has introduced itfelf. 
To make this experiment, a petfon holds the ani« 
thal in one hand, and in the other a pair of open 
‘Miffars, betwixt which is*the leg of the pigeon to be 


cut cff. Another perfon holds this leg iv one hand, 
U | and - 


epee seus we 


and in the other the head of a viper with the teeth 
laid bare, and forces thefe teeth deeply into the 
qnufcles of the leg, the inftant it is feparated from 
the body. The head of the viper has been fepa= 
rated from the body fome minutes before, and, to 
make the experiment more commodionfly, has been 
_ deprived of the lower jaw. This head is ftill alive, 
and the {malleft compreffion that can be made, is 
fuficient to make it of itfelf draw its’ teeth from 
out of their bag or fheath, and force them into the 
parts that are made to approach it.. 1h 

It is certain that there never pafled, in any one of 
the dozen experiments I firft made, more than 


three feconds betwixt the amputation and the bite; — 
feveral of thefe experiments were made in a fingle — 
fecond, or precifely at the very inftant of oe of © 


the limb. 
In fome of the legs that were cut off, des venom 
was feen furrounding the holes made by the teeth 5 


in others it was feen flowing out of the holes; and 
in others no venom was to be perceived exteriourly. — 


On examining the mufcles bit in this way by the 


viper, I could difcover no fign of a communicated 
difeafe, neither could I obferve any fupervening li- — 


vidity about the holes. The blood, continued in a 


fluid ftate in the veins and arteries. Pie 4 


Théfe legs, which were yet warm and cal piesa 


and which bled, being kept for minutes, and even 
for hours, afforded me nething gar i that was, 
worthy of obferyations 
I re- 
3 
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I repeated this experiment on the bared, and al- 
mot pale and tranfparent, mufcles of twelve frogs. 
The event was exaétly the fame; there was not the 
{malleft spparent fymptom of communicated dif- 
eafe. iz 

I repeated. thefe experiments afrefh, as well on 
pigeons as frogs, having the amputated legs bit by 
frefh vipers, previoufly well irritated. The refult | 
was the fame in all. 

I got ready the legs of pigeons and frogs, and ag 
_foon as they were cut off, woundéd them with teeth 
taken from the head of a dried viper. The fymp- 
toms that refulted from thefe fimple mechanical 
‘wounds, were not fenfibly different from thofe of 
the wounds into which the venom had been introe 
duced, although made within the fame time. , 

» It feems then to be an eftablifhed truth, that the 
venom of the viper produces no fenfible change in 
parts feparated from an animal, notwithftanding they 
are yet in a ftate of palpitation. This truth appears 
to me of the higheft importance in eftablifhing the 
theory of the venom, and deferving of sai utmoft 
attention. 

In the firft place, it is certain, as I have particu- 
larly affured myfelf, that there ftill fubfifts in the 
amputated leg, for upwards of twenty feconds, 
the degree of heat it had before it was cut off. 
A perfect irritability is ftill retained in the mufcles, 
which continue to move, even for whole minutes. 
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The afterial and venous fluids full fetriain in the 
part; at leaft in’a great ieafure, and they ftill keep _ 
in motion there during fome time. ri ee 
Thofe who have examined the circulation of the | 
blood in cold adimals, know that this fluid {till con? — 
tinues to circulate for a long time, in the parts of 
thefe animals that have been cut off. — OTR 
Notwithftanding this, the venom feems'to be en-_ 
tirely ina¢tive and innocent, in all the cafes I have 
related above, although every thing fubfifts in the 
part bitten 3 that is to fay, humours, arteries, veiis, 
‘nerves, irritability, and motion. sad hy aS 
This circumftance appeared to me fo-new, and at 
the fame time fo paradoxical, that I was defirous of 
trying a new kind of ‘experiments, in which the ~ 
amputated part of the animal fhould approach ftill 
nearer to its natural ftate, at the moment of being 
bit by the viper. | od}20 /ROnetE 
I divided the mufcles, nerves, and blood-veffels, of 
a pigeon’s leg with a fharp knife, and left the bone 
untouched. The incifion was made at the begin- 
ning of the #ibia, immediately below the femur. At 
the fame inftant, I had the flefh beneath the itch 
fion bit by a viper. — he og 
But in fpite of ‘all this precaution, T could not 
perceive, either that the mufcles were rendered li+ 
vid, or that the difeafe of the venom had been 'c 
municated to them. © i hare 
I repeated this experiment on eleven other pi* 
eeons, and, although I kept them alive a great 
2° ee Se 
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while, could never obferve any fymptom which ine 
dicated in the fmalleft degree, that they. would have 
died jn con equence of the operation. _ 

We may therefore regard this. circumftance, 
however paradoxical it may appear, as beyond all 
kind of doubt. On obferving it, 1 began to flatter 
myfelf that. fome truth in phyficks, relating to the 
mechanifin of the venom of the viper, might, be 
drawn from it; and that we might likewife gather 
from it fome principle that would be ufeful to the. 
comprehending, of animal motions.. In the firt 
place i it is certain, that the. venom, as far as. can be 
obferved, does not act by a fimple mechanical mo- 
tion, or by a fimple mixture of fluids; fince, if that 
were the cafe, as the muteles were provided with, 
both the accuftomed humours and motions, it ought, 
to have produced its ordinary ‘effects j in the. inftances 
‘related above. Neither does its action feem to de- 
pend on an effect in chemiftry, fuch as is brought: 
about, for example, by the conta& of an acid with 
an alkali; and precifely for this reafon, that no ef- 
feet is produced, although the veriom is in contact 
with the humours of the leg of the animal. 
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ges ia to determine the Time the Peso P the Vi 
per requires t0 produce its Effetis, ane it is int 
duced into a ene 


: 


"To have suethded an hypothefis of ‘ag yD on 
the mode of attion of the venom of the viper, may 


' without doubt be a ftep towards the truth; . this i 1S 


——— 


not, however, fufficient to inftruét us how, ‘and on 
what part of an animal, it acts, My eutiofity was 
therefore rather excited than fatisfied, and Ti 
diately began to confider how I ought to ois my ; 
experiments. , : 

I reflected that, if the venom of pe viper pro- 
duces no effect ona detached part of | an animal, 
however near it may. be to its natural ftate, i it is cer- 
tain that it produces very violent, and very,  fudden 
effects, on parts that have not been yet, feparated._ | 

The firft enquiry that naturally prefented i itfelf, 
was to know whether this venom produces its ‘ufual 
effects, or rather, whether it communicates its dif- 
eafe to the part bit, at the inftant, or not till theend 
of a certain time. — | | 

With this view, I enraged a large viper, and made 
it bite the leg of a pigeon twice, the fecond bite in- 
ftantly fucceeding the firft. I immediately cut off 
the leg, and examined it with attention. It was ve- 
ry eafy to diftinguifh in it the holes made by the 
teeth; but although I kept it a great while, I could 
never difcover any mark of difeafe or lividnefs. . 


I had 
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sy had fix eee pigeons be in the fame way, each 
repeatedly by a fingle viper, and almoft immediate- 
ly after cut off the leg that had heen bit, There 
was very little difference in the time of my doing 
this, to all the fix, As there appeared no fymptom 
of difeafe in the part, it follows 4s an inconteftible 
truth, that the venom of the viper does not at in- 


Res on the part that has received the bite, but 


that it requires a certain time: for this purpofe,; 
fince it is well known, that the parts wounded by 
this animal, ultimately become livid and fwelled, 
The fpace of time it requires to act, was to be 
determined by experiment. 
For this purpofe I had a dozen pigeons bit,. each 


once by a diftiné& viper. I meafured with a watch 


the feconds that paffed betwixt the bite of the vi- 
per, and the fucceeding amputation, and managed 


in fucha way, that the intervals of time. increafed 


in a ratio of ten feconds; fo that the legs were cut 


‘ off at the end of 10, 20, 30, 40, 5, 60, ci 80, 


, 90, 100, IO, 120, feconds after they had. been 
bit. shad previoufly ftripped the. skin from: the 


mutcles, without cutting or lacerating them; and 


‘wiped away the blood that fowed from them after 


the incifion, with a wet fponge. In the leg of ten 


feconds, I could perceive no change, nor any livid 


fpot; but in that of twenty there were fymptoms 


of difeafe.. I conceived, at leaft, that I faw an inci- 
_ pient lividnefs about the holes made by the teeth 
of the viper, In all the others, the difeafe of the 
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venom was {fo decidedly apparent, | that a Re + 


{malleft doubt could remain on the occafion 

a 5 repeated this experiment on twelve 0 here 
geons ; ; but inftead of making the intervals ee 
betwixt the cutting off of the legs in an increafed 
ratio of ten feconds, I made them in an ineredfed r- 
tio of feven. Migs § 

The leg cut off after fein feconds had ‘no ap- 
pearance ‘of difeafe. ‘That of fourteen was in the 
fame found ftate; but all the others, beginning at 
that of twenty-one, had marks of lividnefs’ about 
them. Phe livid {pots were in general greater in 
proportion to the delay that was obferved in the am- 
putation. This rule was, however, not without fome 
exceptions, océafioned by a great variety i in ‘the cir- 
cumftances, which, as any one wi? readily con- 
| valves are never exaétly the fame. /'') © 

“To obtain a more précife information of the time 
in which the’ difeafe is communicated, I had twelve 
other pigeons bit, ‘and in cutting off thee legs ‘ob- 


ferved a ratio - from five to fix’ feconds, beginning 


with five. | le ebaoant veh Cre cepaTt 4R 


“Theéte was fome doubt in that of twent feconds, 


but the difeafe was certain’ in that of ‘tiventty-five. 


- 


Th6fe of’ five, ten; “and fifteen, were without any 


po of difeafe, or-the finalleft livid appearance. ° 


*A ééttain conclufion ‘may,’ I think; be drawn 
from thefe repeated experiments, that the aétion ‘of : 


the vetiom of thé ‘viper ‘on the part bitten is not in- 
fatitaiedus, but that it requires a certain time for 


its effets to become fenfible i in that parts # 289 to | 
‘ 4 The 
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<The {pace of time that elapfes before’ the venom 
pives manifeft tokens of the difeafe it produces, is 
oid fifteen to twenty feconds, or thereabouts. 
7e mutt naturally conceive that this time varies 
in ‘different animals, and that the difeafé difcovers 
itfelf fooner in fome,’ and later in others. “The pe- 
culiar -conftitution of the animal, and its fize; ought 
to make a fenfible variation, and to modify ina 
greater of lefs degree, the action . the ‘venom of the 
VEPEESS OREN T «| | ig 
‘But it is fuficient for us to know, that this vee 
nom does not operate inftantaneoufly, and’ to be in 
fome meafure’ acquainted with the time it requires 
in ating on certain fpecies of animals. °'Thete dota 
open the way to further Tefearehes, 10 ; 


r: 4 f 
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Es it by the fi inple eer Dikep, or by a  Dileeder hiked 
in fome, of the molt cflential Principles of Life, thatthe 
Death of the Animals bit by the Viper is occafi oned 2. . 


The firft, en vet that prefents itfelf, and, yond 
is very important, is to. know Ww hether, the venom of 
the viper produces a difeafe, independant of that 
which difcovers itfelf in the part of the animal, that 
has been bit; that is to fay, whether it deranges the 
animal economy in fuch a way, after.a bite has.been 
received in any particular part, that the anunal may 
die i in confequence of fuch a derangement alone. _ 

J have feen animals, even pretty large ones, fuch 
as dogs, fall proftrate on being bit by a viper, with - 

out 
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out being able to ftir for fome time, and) with a 
fearcely fenfible refpiration, I have feen others 
void their urine and excrements at the very inftant, 
as. if their fphinéters had become paralvtick. at the 
moment of their being bit. It.is not a rare cafe ta 
obferve men fall into a {woon almoft: immediately 
after they have received a bite from a yiper. But 
the agitation of certain animals, and the fear of 
others, may contribute a good deal to the produc- 
ing of thefe effects; and fince it is invariably the 

cafe that there is ftill a communication of organs, 
and a continuation of huinours, betwixt the animal 
and the part that has been bit, we may miftake for a 
communication of difeafe, what is no more than a 
fimple correfpondence betwixt the part. bit, and. the 
other parts of theanimal. After all, it muft be left 
to experiment to decide on this, as hee as on Sey 
other point. 

I had a pigeon’s leg bit. seinen uy a viper, 
and cut off the part foon after at one blow, at the ar- 
ticulation of the femur with the tibia. j 
3 Phe leg, when cut off, ha ‘ell-the fymptoms of 
difeafe ; the holes made by the teeth of the viper 
were livid, and the ufual fimall fpots were diftin- — 
guithed. The pigeon died at the end of sii imi- 
nutes. 

T had remarked, in making the experiment re- 
lated above, that the amputation of the leg is not 
mortal to pigeons ; at leaft, I found feveral that 
were deprived of that part, ftill Jiving at the end of 
feveral hours. 


Te. 


Z 


ON POISON’ s. 299 


‘Lo prevent the following experiments from being 
inthe leat ‘equivocal, I cut off in’ the firft place the 
lees of fix pigeons, a leg from eacli, to ferve’ by 
way of comparifon to the others. | 

‘I had twelve pigeons bit fucceffively, fome once, 
others feveral times. ‘Betwixt the bite and ampu- 
tation, there did not elapfe in any ‘one of them, lefs 
than one minute, and more than two. “All the pi- 
geons died, and the times of their death ate ex- 
preffed by the following numbers, denoting fo ma- 
ny minutes, 25253, 4, 4, 457; 7s 10, 12, 12, 14, 

Of the fix pigeons mentioned above, the lees of 
which I had cut off without having them bit, nei 
ther died, not did either of them appear to have 
fuffered ‘in any fenfible degree.’ I let them live 
eight days, during which time they fed as ufual, 
and they then ferved me for other purpofes. 

' Thefe firft experiments fhow, and that in an ‘un- 
queftionable way, that a mortal difeafe is communi- 
cated to the animal in a very little time 3 and that 
it dies, independently of the local difeafe, ‘by: an in- 
teriour derangement, which ‘the venom has already 
ea to its whole fyftem. 

~ This new difeovery was of too much i mportatice 
‘not to require ftill further experiments, 

I had twenty-four pigeons bit by as many vipers, 
and at the end of a minute, or with very little varia- 
tion, if any, from that time, cut from each of them 
the leg that had been bit. They all died, ‘at the 
times expreffed by the following cfg denot- 


ing 


i. 
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ing fo mamy minutes, 35.3) 35/45) 4/59¢59/9) MTs 
7319 9:93 1403 (HO, 10, TO, LOs 125 125/19; BpT4ge 

_ dt is certain, as have fince affured. myfelf by 
freth experiments, that the amputation -of-the leg: 
is not only:not mortal, to) pigeons, but that it ddes 
not feem.to be 'produétive ih them of any kind, of: 
complaint. Jtis.equally certain, a$ wesfee by the» 
experiments related above, that the pigeons bitafy - 
the leg by the, viper die, notwithftanding the'part:is, 
removed,. provided the amputation’ is ‘delayed till, 
the end of a certain time. ‘Iti is therefore a demon-, 
ftrated truth, thatthe venom of the i) ¢rexcitesigan 
animal, that has been bit, a difeafe independent of the 
part, bitten ; and that the animal dies of this.fecend, 
difeate, and. not of the local difeafe of the Jeg 5- finee 
the latter fubfifts no longer when the, part is. cut off, 
which daes not however preventthe deathiof the anix 
mal. This at leaft has ynqueftionably been thejcafe 
in the pigeons onwhich the above experiments. have, ) 
been made. But what is {till more extraordinary, is. 
that thefe animals die much fooner when the ‘ver 
nomed leg has been removed, than when it has nots | 
We have already feen, that in pigeons” the. fimple > 
amputatiqn of the leg is of no confequence, and it 
is therefore very furprizing that;thelocal.difeate, — 
which becomes extremely violent, being removed, — 
this circumftance, inftead of retarding the death of — 
the animal, rather accelerates it. T bis would lead 
one to fupect that the part bitten ferves, to divert 
the vitiated humours in, the animal, and. ‘that it isy 
ss I may fo exprefs myfelf, a difeafe excited by the 

animal 
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animal: itfelf; or rather) by that principle which 
exifts in a living animal, and which, agreeably 
to the opinions of Hippocrates and Sydenham, 
feems to prefide over its life, and to be the modera- 
tor of it. 


oe Reap | . a 
ds the internal Derangement which the Venom of the 
» Viper caufes in Animals that are bit, produced at the 
Lnftant of the Bite, or fome Time after 2 
What is now of the greateft confequence to be 
known, is whether the difeafe of the venom is com- 
municated to the animal inftantly, or not, on the 
introduction of the venom itfelf. 
_ We have already feen' what the local malady ig, 
and what are the fymptoms of it; the time has 
likewife been determined that the venom . requires 
to produce any fenfible effect on the part bitten, 
The internal difeafe is that which becomes unis 
verfal in the animal, and which even occafion its 
death, independently of the external and local dif. 
eafe juft mentioned. © ) A 
To determine whether the internal difeafe is in- 
ftantaneous, or not, I made the following ex peri- 
ments. : Na 
I had a dozen pigeons bit in the leg by as many 
vipers, and cut off the partimmediately after, in 
each of them, ata fingle blow. There was not 
more than three or four feconds betwixt the bite 
and 
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and the amputation. Neither of the Piet less ; 
nor had any fymptom of difeafe. — 

I repeated this experiment on twelve fe - -¥ 
zeons, which were likewife bit and mutilated with 
in the fpace of three or four feconds, Neither of 
them died, nor had the leaft apparent illnefs. 

It is therefore certain that the venom of the viper 

does not produce the internal difeafe inftantaneoufly, 
but that it requires a certain time to communicate 
itfelf to the animal. We are now to enquire what 
that time is. Is it the fame as that which it re- 
quires to produce the external difeafe ?—-If this is 
the cafe, by what common principle do thefe two 
effects go hand in hand together? And why may 
not the external difeafe be anteriour to the internal 
one? The venom begins by touching the local 
part, and previoufly mixes with the ateapins: of 
that part. | 

But let us soabadgn to coperihibelaeidl had a : 
dozen pigeons bit, each once in the leg by a diftin® 
viper, and cut the leg from each, with an interval 
of five feconds betwixt the refpective amputations. 
The firft leg was taken off at the end of five fe- 
conds. The others at the times expreffed in fe-. 
conds by the following numbers, 10, I 5s mi 25) 
30s 352 40> 455 50s 55,600 

That of fixty feconds died at the end of ‘event 
minutes; that of fifty-five at the end of fix 7 
that of fifty at the end of feven ; that of forty-five 
at the end of fix; that of forty at the end. of 
twenty; that of thirty-five at the end of an hour$_ 


that of thirty at the end of three hours; and that 
of 
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of twenty-five at the end of ten hours. Thofe of 
twenty, fifteen, ten, and five feconds, neither died, 
nor feemed to fuffer in any fenfible degree. 

However irregular the time of death in thefe 
animals may appear, we, notwithftanding, remark, 
in one particular fenfe, a degree of regularity. 
Neither of the pigeons died on which the amputa- 
tion had been made before twenty-five feconds ; 
and neither of thofe recovered, the legs of which 
had been cut off, on or after twenty-five feconds. 

We likewife obferve, that in general the pigeons 
on which the amputation was made the lateft, were 
_thofe that the fooneft fell victims to the difeafe of, 
the venom. | 

I was defirous of repeating this experiment of 
twelve other pigeons, obferving the fame intervals 
of time. “The confequences were it is true fome- 
what different; but there was ftill a great regula- 
rity. betwixt the time of the ainputations, and that 
of the deaths. 

The pigeons on which the operation was made at 
the end of 5, 10, 15, feconds, recovered. That of 
twenty died at the end of feven minutes, and that _ 
of twenty-five furvived. Thofe of thirty, thirty- 
_ five, forty, forty-five, fifty, fifty-five, and fixty, all 
died ; and the times of their death, ee with 
that of fixty, and going back, are 5, 10, 7, 7, 6, 40, 

minutes, and eight hours. 

_ Here again we obferve, that neither of the pi- 

geons the leg of which was amputated before 

Srey feconds, died ; and that only one of thofe 
lived 
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‘lived in which the, operation ;was . 
twenty feconds, or afterwards. They. in gene 
died the fooner, i in proportion to the delay ose 
in the cutting off of the leg.» 

The pigeon that died, a taith hacia He stad 
mutilated as foon as twenty feconds, made me , ful 
pect (as in the . fornier cafes, neither, of thofe ‘that 
“had been fubmitted to the operation at criod - 
died) that the fize of the viper, and “fill te the | 
circumftance of its having been irritat d, mig it 
partiy, however, have occafioned this di fference. 


pa. 
+ 


To be certain of this, i had two pigeons, pet perfec 
Ny alike in fize, bit, one of them by a large well “en 
raged viper, the other by a {mall one, that yas n ot 
irritated. I cut off a leg from eacl LS: ¥c he 
end ‘of twenty feconds. The firft i enc 4 
of five minutes; the fecond had not ok. 
fymptom of difeafe. | ee i 
This experiment fecal bie ‘ated 
which the internal difeafe is communicated, mat 
greater or lefs, according to the different cir runt 
ftances,/that the vipers, and the pigeons or oth et 
animals, may be i in at the a and according. 
the manner of biting. of ie w 
To aflure myfelf fill more fully “ this. circur i 
ftance, I had two other pigeons bit, one bya 
large viper, the other by ,a very. fmall o 
firft was enraged, and hiffed at the time ne bic 
The other was made to bite, without bein pe 
voked in the leatt. The» amputation Of Nap ; 
was made in both of them at t the end « 


ie 
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_ feconds. The firft pigeon died at the end of 
"nine minutes ; the other had not the imaliest com- 
plaint. Seer sy 
It follows from all that has been obferved, that 
it requires'a certain time for the venom of the viper 
to be communicated to an animal,.and that this 
time is fomewhere betwixt fifteen and twenty fe- 
 conds. » . 
It has been feen above, that it requires pretty 
much the fame time for the €xternal difeafe to be 
communicated to the part bitten; and hence it 
_ appears, that thefe two difeafes accompany each 
_ other, and that the venom produces both within 
the fame {pace of time. . 
- This agreement of difeafes and effects, whial ‘ies 
thus far appeared fo very regular and conftant, 
. fully deferved to be confirmed by a continuation of 
“experiments, {till more precife and fimple than the 


» preceding ones; 
inet il. 21, FU. 
| ope yt R 2 a“ iy 


< Of ihe Symptom which charaflerize ihe Difah 


oT he difficulty confifts in Retahgiesc the neath or 
ie of the-animal by the fymptoms that’ appear 
“in the part bitten ; and vice verfa, in determining 
the fymptoms*of the part bitten byt the death of the 
“animal. _ On*one haad,. thefe . fymptoms, as has 
~ been siaghitked before, are. neither equivocal nor 
difficult to obferve ; and on the other, the death of . 
moon, |. iat. Bip. os. hoe LS Goa Te 


ae 
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the venom, is a truth eftablifhed by experiment. a 
It would-be long and tirefome to enter into ade. 
tail here, of the diftiné. confequences of the experi- 
ments, more than eighty in number; that I made . 
with this view. ° It willbe fufficientefor me to. fay 
in general, that neither’ of the animals on, which 
they were made (except one indeed, the cafe of 
which was doubtful) died without manifeft oe 
toms of the difeafe of the venomin. the part bi 
and that (except in five inftances only) Lobfe 
in all the others, that. when, the animal a, 
there was no fymptom of the treat! difeafe of ‘the 
venom. ‘The few exceptions that occurred, which 
might have depended on a thoufand accidental 
caufes, do not.render the law that must two difeates 
obferve,: nor the conftancy with, which eee are ai . 


the animal, in confequence of the inttoduétion of 


- the fame precife point. of time isla the ani- 


mal, lefs certain. | 
This agreement, fo conftantly ‘Stee 


at Pe li ty. 4 
1a os ’ 
me fufpect ftill more the exiftence of - certai > 
principle cin the animal machine, ‘i ; 
and watches over life...) § sg ast 7 
» Scarcely has an animal encountered . thing 
that. troubles. and deranges the week oe fey 
than.a new force feems. at the fame ti 5 
cited, and to be, as it werepsiiakeneda, 
desirous ftrenuoufly. to keep the ‘a 
from the organs that are the ‘moft effential to life, 
and to:carry the morbifick. matter to the 4 Taft cha . 
i oe Wibofid -§ to receive it, whether bd ion ce 
5 Mga Preah “count” 
Paes AP aes 
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- eount of wounds that have previoufly been made 
_ in it, or of humours that are extravafated by the 
| -Tupture and.laceration of veffels. 

_ . The venom of the viper occupies but a very 
{mall fpace in the leg of an animal, and may, if one 
withes it, be driven into fo narrow a compafs, as 
{carcely to occupy the hundredth part of a line in 
fuperficies, without ay phyfical or fenfible foli- 
ia. 

Now granting si fuppofition that this fall 


quantity of venom is entirely abforbed, and carried 


- into the torrent of the circulation, it ought .to be 
equally diftributed in the mafs of humours of the 
animal, to the fize of which, or to its veflels, the 
- diftribution of it ought to be proportioned. ~ 

But it is quite the contrary ; the humours’ and 

’ bie: blood are: carried tumultuoufly, and in hafte, 
_ to the part that has been bit, and the blood not 

only collects. about the fimple mechanical wound 

* made by the tooth, but fpreads to-a great diftance, 
and changing its colour, pours in torrents into the 
- adipofe membrane, whilft*another part ‘of this 
“fluid penetrates in a diffolved ftate throgat the 

“6 coats of the veffels. faa 

a _ It therefore appears, that all the efforts made by 

*an animal which has been bit by a viper, are dis 


_eéted to the difcharging of the blood and hus - 


-mours that are affeéted by the obnoxious principle 
Mise latter conveys by its venom, and to the throw- 


ing of them, as much as it can, on the part that-has — 


“been bit.If it: fucceeds i in this way, in ergs 


x ' x 2 the 
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the highly neceflary finétions in the’ vita al pz 
furmounts the» very fudden and dangero us ii 
difeafe that would otherwife have i. uctive © 
Wig oe thi aie ae ote 5 ie es i 
* As to the: eaten dite, ces 
altogether different. | It mi 
other difeafes caufed “by an obitra 
in the veffels, “of | fluids ext aatiral oe 
membrane, and of blood w ich threate e5 2) 
- fphacelus. STP tHe animal is Wet trong, 
vet great the local difeafe may be at lengt 
covers ; ; “and 1 have obferved me mont rou us : welli n o's , 
enormous extravafations, and an e! Henbie ta 
gangrenoufnels of the parts, we “no ndir 
all this, the animal has § got about a; ay Phis is 
frequently obferved in the. large ote 
mals, fuch ‘as velit for feveral i days 


venom. . Py wh, ‘ 7 a motel a 


TI wounded ‘chencsbeet lis of “three: ‘soasil 
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with venomous “teeth, and, | ial at the ins 
ftant, ‘cut off the leg i in ‘each of : 1 
of the ‘firlt pigeon’s deg” had n no ¢ nt fyn 
of difeafe. Thofe of that of the f eco sata ‘aiad ime 
red {pot, which penetrated through the fi bres s with 
out changing its colour. “Tnthofe of the 
geon’s there! was a ‘fhnall red {pot, fin 
former one,” which penetrated ae 
where it appeared f bean, 

I wounded the efunal anneal of 
geons, with’ teeth: ‘which ‘ha 
“= and which Thad bla ) 
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ha Biko after rake off the leg i in each of them that 
i had been thus. - punctured. In one of thefe legs 
there ‘was no fymptom of difeafe or wound ; in the 
| other there were two red. {pots, which penetrated 
|" into the mufcles, infenfibly lofing their rednefs, 
| I wounded the crural mufcles of three other pi- 
geons. with venomous tecth, and bound and cut off 
the legs at the very inftant. In one of thefe legs 
| there was an appearance of black. and extravafated. 
blood, T he fymptoms of. difeafe in the other two 
by Sale perfectly vifible and certain ; that ; is to fay, a 
livid colour, and black and. extrave afated bload for. 
f ‘the whole depth of the mufele. | ‘i 

aa; wounded the crural mufcles of two, other. pi- 
"-geons with dried teeth, and at the fame time bound 
fand cut off mS aap (The blood was extravafated 


kates icra so oan i Ce re 
Experiments to dipens wobetber at the Maren of 
Amputation, a fertile Principle of fome Kind does. 
“ efiape from the Blood. hey : 
er 5h 
_» The little biaiteaes I met with in thefe experi- 
ments, and the fufpicion that a volatile fluid of fome 
might have efeaped from the blood on the 
os of its being difcharged from the vefiels, 
ged Ni to the open, air, induced me to cngage © 
fome her trials, which I condutted j in the fol- 
ing manner :—I held the pigeons in fuchia way, | 
hs although, their legs were perfectly dry, their 
ya X 3 : thighs 


a 
Ve 
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thighs were entirely plunged in water. eg 
amputation was made beneath the water, 
thigh, fo that the incifed part could have a 
munication with’ the air; and the mufcles were 
wounded under water with venomous teeth. . This 
being done, I kept the foot under water for tht e 
or four minutes, drew it out atin pane examin ned 
it, q : : 4 *% Re! aif : 

J repeated this" s Aecperitgent Joists ae imber 
of pigeons, and fimply wounded their 
dried teeth. There were marks. of t cab me. 
chanical wounds, not only i in the venomed mut 
of the pigeons in the former expeti nent, but li fe 
wile i in thofe that had ‘not been ‘venomed of this 
one. “As I found no» ‘difference betwix en 
cannot take upon me, with any degree of | probabi. i 
lity, to eftablith a fact of any Importance ont le 
appearances... — ; 
I examined feveral times into the gone a 
to the one that had been bit, ‘either ‘in animé val fe 
which were already recovered, ‘or in thofe in sties 
there were no longer any ‘certain fymptoms 0 

_ eafe, and. of which the” parts had almoft teg 
their ufual motions, — I obferved with habe ‘s 2 ae: a 
feveral of thefe animals. that had Ree ‘the 
leg, that there was fill a gteat errr of hu 
mours in’ the “adipofe membrane, at a 

diftance from the part that had teen 
likewife pe all the abdomitial fnufel were itilh 
red and inflamed. * Every thing i fho rt -concurre¢ 

» © perfuade me of the tae of sath pr 2a 
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which, has: héen, either fufpected or admitted by 
~ others ; and to convince me that the local difeafe 
is not a mechanical effet of the introduétion of the 
venom into the part, but is rather the means this 
vital principle employs to drive towards the exte- 
HORI, parts the morbifick matter that circulates 
in the ‘humour s, and. to relieve from it the organs 
a that are the moft effential to the prefer vation of the 
animal. I fhall point out at the conclufion of this 
; work, ‘the purpofe that may be drawn, and the uti- 
lity. that may be derived, Scorn Epis eaanetion BE | 
the two difeafes. that the viper occafions in an ani- 
| mal by its bite. The want of -attention to thefe 
two ftates of ‘the animal, fo different from each 
other, has thrown the greateft perplexity on this 
_ fubjett, and has enveloped it in errour and obfcu- 
tity. _ That which belonged to the one has been 
i afcribed: to the other, and thus has every thing 
ee confounded. . “a 
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is ana matter of the theocting Rept. peat. 
fome importance, which cannot be deni 
prefented new and ‘altogether unexpeéted 
mena ; if it has been a guide to us" oo h 
- principles and Vital owers in the living machin« 
“the fubjeé of ‘the following chapters will certai ly 
not be lefs important, whether we regard the 1 o- ‘ 
velty of their contents, or the ufe and applicat ) * 
that may be made of them, in obtaining a’ knows | a 
tedge of the venoms that are analogous tor that of 
the viper, and in explaining the animal mec ha ifm, | 
as well in a fate of difeafe as in perfeet: vealth, 

Mead, to determine. whether the venom 
Viper had any degree of action on the ‘lao of 
animal that had been bit, ‘mixed five | or 
of it with half an ounce of blood, in ‘the re 5 
and confiftence of which he could if obferve no 
change, as the confequence. ‘There was” in fhort 

no difference betwixt this blood and z er quan 
tity drawn at the fame time, which he had put in 
a veffel fimilar to that which contained the ; irtt, 
hie’ of i ei the twa DESC 
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“ment I repeated, ee received the blood which 
jo flowed from the divided veffels of an animal, im- 
mediately into. a concave glafs, which I had pre- 
vioufly ‘warmed, and into which I had put five 
grains in. weight of the venom of the viper. The 
paflage of the blood from the veffels to the glafs 
was fo quick, that it is not poffible to have it out of 
h the veflels, in a condition approaching nearer to its 
natural one. On the moment of the union of the 
venom with the blood, I obferved the latter, the. 
quantity of which was about an ounce, or fome- 
what more, with a very ftrong lens. I could never 
oy perceive any | kind ‘of motion in it, neither could I 
| diftinguith in it any diffolution, nor the finalleft 
’ appearance of coagulum ; ina word, it was entirely 
_ inits natural ftate. Its globules were of their ufual 
"" fhape, and its colour was equally preferved... This 
particular ought not to furprize us, after the expe- 
riments that have been made on the legs of pigeons 
©. hit. by. the viper, at the.very juncture of their being 
cut off; and likewife after thofe in which they were 
. cut off fometime after they had been bit. The blood 
in thefe cafes certainly’ approaches much nearer to its 
) natural ftate than when it is drawn from the veflels, 
au ‘There is here. both the natural heat and ordinary 
motion of the humours, and i in fhort the life of the 
is organs themfelves. 
4 _ Nothing appears mote natural than the dhducing 
_ from thefe particulars, that the venom of the viper 
has no action on the blood of the animal that re- 


4 geives the ae This is indeed the inference that 
Mead 


ia 


al 
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Mead has drawn from the above recited Spc ; 
ments on the blood of animals taken warm from 
the veffels. ae aly » ‘ae bo 

~ However perfuafive this experiment on the blood. 
might have been, and however tefpectable the fad 
thority of Mead, I determined to try a new y kind yf 
experiments, partly analogous. to. ‘thofe” to 
above, but more direét and more fim thefe 
experiments confift in introducing ‘the ve nom of , 
the viper in an immediate way, ‘without Sian 
any of the parts that are previoufly cut, into ‘the 
blood, They are indeed fomewhat difficult, but 
are ftill poffible, and are made by injecting the ve~ 
nom of the viper, by means of a fmall glafs fyringe, | 
into a vein that has been opened with a lancet.’ Cx Aa? 
forefee an objedtion that will -be made, that expe 
_ riments of this’ kind are altogether ufelefs af 

_thofe that have been. related, to which they “are Me 
"fides perfectly analogous ; and that feeing there has” 
been no change obferved 3 in the vepomeBoodsit 
ought, from a parity. of reafoning, to be = conchided, 
that there will be no greater change in it, Tin thee 
experiments. Such is the rik of being miftaken, os 
that thofe incur who love rather to reafon tha : 1 tor ¥ 
experiment; and this is the mode of ai 
thofe philofophers, who, ‘perfuaded. that’ bn 
arrived at the fountain-head of natural | ciencesy™ 
flatter themfelves that they know every thing, ar and — 
are capable of explain every thing. 9) Rist! 4! 
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ce of Pisin into the Blood Ve effels 3 and its 

om | «Effetis. TR 

The experiments ] I am about to relate, were made 
‘on large rabbits. The jugular vein was an veffel 
on which I operated. 

~ When a great portion of hair has been removed 
from the inferiour part of the fide of a rabbit's 


_ neck, and a large incifion made in the fkin, the 


¢ 


¥ 


"Jugular vein is difcovered dividing itfelf into two 
‘fmaller branches. I ftrip in the experiment, the 
- two branches and a part of the trunk of the jugu- 
lar vein, of about ten or twelve lines at leaft in | 
length, 0 of the adipofe | membrane, and the other 


: neighbouring parts. I tie ‘one of thefe branches 


_ with a thread, at the diftance of ten lines from the 
trunk, and tie another thread to the fame branch, 

about feven lines below the firft, fo that this fecond 
thread is only three lines from the trunk. This 
Jaft thread has a knot, ready to be drawn tight at a 
_ proper time. But before I go any further, I think 
‘it neceflary to explain the manner of making ufe of 
Pthe {mall fyringe, intended to convey the venom 


te into the veffels. 


” This is a {mall common olafs. fyringe, termi- 
nating in a capillary tube of ten lines in length, 
and crooked. 1 put into this fyringe the venom 
that I mean to introduce into the vein. T ufually 
gut off two vipers’ heads, and receive all the venom 
ding from 
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from their veficles in a {mall cryftal fpoon. % add .. 
to this venom the fame quantity of water and w aa, 1 
the. liquors. are. well. blended together,. > dray | 
up by fu@ion into the fyringe. . There ufua ly 
ters into the fyringe at the fame time, a ratte ) 
bubble, whichis eafily difperfed, by “het a 
pifton forward a little towards the tu ; 
‘quantity of the liquor that flows with th 1c ai 
the point of the tube, is received in ‘the fr fall fpe 0 
and is fucked up again into the fyringe, | by 0 ee 
more withdrawing the pifton a Tictles qciqet ay is, a 
The fyringe being thus freed of the external ai 
I withdraw the pifton i in an almoft infenfible degree. 
' The venom retreats a little,’and leaves the pe oint 7 
the capillary tube, which remains full of « air, pete * 
length of four lines. The quantity of his air ai 
very trifling, on account of the fmallnefs of Pious 
| meter of, St tube in that part. J now! wipe eae 
crooked part of extremity of the eae | 
of very fine moiftened linen, and introduce a v 
fine and dry linen thread, for. the len eS of, ds 
lines, to cleanfe the venom, and tikewife 
fpace i in the a eye that is cv 
air. 
The fyringe being this in readinefs, Ba Bose 
tle, by the uppermoft thread, the branch of the ju, = 


gular vein to which the two threads are fattened, be- 

twixt which I open it witha lancet, and introdu 

the capillary extremity of the fmall eet he 

orifice, continuing this till it has cniched fog 

five lines into the principal trunk, I now draw aby 4 
, ) .3 ae 


i 


‘d » { 
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bis of the threads together, the lower’oné of which 
_ binds the coats of the veffel very ftrongly to the ca- 
’ Pigaisty, tube ‘of the fyringe. Things being in this 
ftate, T puth forward the pifton of the fyringe by de- 
grees,and force out of itall the venom, which paffes 
‘entirely’ to the trunk of the jugular vein, to be car- 
cle an inftant after to the heart. e 
This ¢ experiment requires two perfons at leaf, 
| and fueceeds ftill better when there are three, If 
the fyringe has ‘been previoufly got in readinefs, it 
does not continue at the moft for more than two 
minutes altogether ; ; and when the parts' of the ani- 
* imal are known, and it has been made a few times, 
is not fubje& to any inconvenience. * © 
‘ Before the fyringe is drawn out of the veffel, I 
have been accuftomed to withdraw the ‘pifton a lit- 
ete, that afmall quantity of blood may enter the 
capillary tube, and that none of the venom may re-. 
: * main at the orifice of it. At the moment of my 
ms “drawing out the fyringe, I again ‘tighten the lower 
fag thread, fo that the veffel remains perfectly clofed. I 
“ raife” with ‘pincers the gape of the cna ‘vein 
DeWetw ist the threads. ; Re 
ee tees was not without reafon that I made choice of a 
-veffel which - “branches out into two others: neither’ 
| _was it at hazard that I introduced the capillary part 
ef the fyringe into the principal trunk itfelf. | 
a ~ [ -withed ‘that' the venom fhould be carried imme- 
¥ diately to the. heart, and I could not think of a bet: 
- ter expedient than that of procuring a very large 
lateral veffel, where the blood continuing to run ina 
: re 3 full 


_ 


, 


wi 
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full ftream award the heart mutt vocudaealle 
with it the venom that it meets with inthe ma a 
_ Thefe experiments are too important not to * 
lated with fome degree of detail. They at - leaft r 
quire me to defcribe the principal circumftances by 
which they were accompanied. | 1 fhall give them : 
here in the order in which they were made. “ye 

I injected into the outer jugular vein of a large 
rabbit that weighed feven pounds, the venom of two 
viper’s heads, got ready in the manner - deferibed 
above, and with a nice obfervance of all the pre- 
cautions I have juft laid down. The venom {earce- ) 
ly began to enter the vein, when the animal gave fe- fj 
veral horrible cries, difengaged itfelf, writhed | meat 
about, and died a moment after. > at Pig 

"The novelty of this ftrange and unexpeéted ¢ nig 
prevented me from calculating the- exact. time | the 
animal lived after the inje¢tion of the venom 5 nei- 
ther could I afcertain the time I employed i in. (pro- 
pelling the whole of the venom from the fyringe. © 
_ It is certain, however, that the animal did n iithedl 
more than two minutes, and that the injettion wae ? 
made within the fpace of eight or ten feconds. ; 
__. As I was defirous of feeing whether this ex sil 
‘ment was a certain one, or whether the shirt died — 
in confequence of fome circumftance I was igno- 
rant of, I examined the ftate of the vifogra i in ‘the! 
dead animal, and likewife that of the blood in its’ 
veffels. Iwas likewife induced to vary fome'of the! 
circumftances in making the Loar ‘ones. Lad ae 
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4a got ready another rabbit in the above manner, 
band began by injeCting a quantity of water into a 
branch of the jugular vein, equal to that of the 
mixture of venom and water in the preceding ex~ 
pPerimen hs _ The rabbit did not fuffer in the leaft. I 
kept it in this ftate during five or fix minutes, and 
perceiving that it did not become at all difordered, 
fat about injecting into the fame vein, the ARN 
of venom mentioned above. pe 


‘The animal, however, neither cried out nor was 


agitated. , At the end of a few minutes I perceived 
“that i it had fickened, and j it died at the end of twelve 


hours. , All the parts I had {tripped of the fkin, to 


lay bare the jugular vein, were violently inflamed, 
Bend very livid. The adipofe membrane was filled 
with black extravafated blood. All the pectoral 


mufeles: at the fide on which I had injeéted the ve- 


nom, and a part of the abdominal ones, were already 
become livid. The very. inteftines. were inflamed. 
‘The it inner part of the thorax was inflamed likewife, 
and was bloody; and the heart had formed. adhe- 


‘ fions. The blood, both in the large veffels and. : 
heart was coagulated and black ; and the lungs were ~ 


marked here and there with fomewhat livid {pots. 


ae fecond experiment convinced me of the ve- 
y, great importance.of thoroughly, examining the 


Te of an animal after its death. It is principally 
% y this ftate, that we ought to judge of the action 
of the venom on the blood. _ 

~~ But how came it about that. the firft rabbit. died 
| a3. it were inflantly, and the fecond not till the end 
% ." of 


* 


j 


lent difeafe, terminating in death. All this 1 was: 


had purfued in making. thefe. experiments,” whic 
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of _— hours > To what is this difference to a 


aferibed 3 EA eh Oh ee de | tae %. 
Linftantly proceeded toa third experiment, hops 
ing to draw fome further information from it. 


I got ready a rabbit, and injected the-venom of 


‘two vipers as before, into the branch of the jugular 


vein. ‘The rabbit did not féem to fuffer in the leaft. 
from this operation, and recovered of the external | 
difeafe in a few days, as. readily as if it had only uns | 
dergone the preparation neceflary to the injeCtion of 
the venom. An hour after this injection | had been 
made, I found it eating, as if in perfeét health. 

This third experiment completed my perplexity, 
and I began to miftruft altogether. ~ In’ the firft 
place I faw an animal die, as it were” at the 1 moment 34 
of injection, and diftinguifhed a real difeafe: in that 


which lived twelve hours. Itv was therefore. ‘certain 


that the venom, when iunited with the blood, 1 was” 
eapable of producing fucha , derangement i in dhe ani= 
mal machine, as to excite in the animal a very Viow 


ae 


| 

; 

real; but how could thefe two. oats a ncile¢ ; 
with the third?’ | a 3 
- Some doubts eae ad to me as to ike pad ; a 


had not been altogether conducted with the, exaé 
niefs and precifion 1 defcribed a little time ay ac0e oT 
did not make the fecond: ligature in the vein ; ; Idid 
not examine whether the capillary tube 2 reac : di 
to the principal trunk; and I did not ‘withdra w th 
la of ‘the fyringe, before I cron Bae ap “ 


" 
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_ tbe of the latter out of the veflel, The neplect of 
a thee precautions made .me look upon the three: 
experiments I have juft related as fufpicious, and I. ° 
fat about: experimenting afrefh, with a greater de- 
¥ ‘gree of attention and precifion than before. 
For this purpofe I got ready a large rabbit, 
: Ee neéithy, and in good plight. _ I made thes two liga- 
tures in the external branch of the jugular vein, 
and introduced the capillary tube into the common 
‘trunk, tightening the thread on the tube, and in- 
L eres the whole of the liquor at once. I took care 
_ to withdraw the pifton a little, before I drew the 
z fyringe out of the vein, and to tighten the thread 
| once more. In a word, I did not neglect any one 
| of the precautions I had previoufly determined to 
. take. The confequences were as follows. 

_ The whole of the venom had fearcely pafied rouge 
be the fyringe into the jugular vein, when the rabbit 
| ave feveral horrid fhrieks, and was feized with very 
_ violent convulfions. It died i in lefs than a minute 
_and an half. There were not more than feven fe- 
| conds fpent in the injection. 
| The blood in all the large veffels was black ahd: 
he, coagulated, It was likewife fo in the heart and au- 
ri tles. The coronary veins were {welled and livid 5 

and an extravafated black blood, in large fpots, was 
| feen about them in the mufcular fubftance of the 
. heart. The pericardium was’entirely filled with a. 
| liquor, fo as to be diftended like a bladder; and this 
| dig was ERD aERE, with a flight red tinge. 

be «a ) The 
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_ The lungs were fall of the ufual fpots; through 
which, when they were touched in the flighteft de- 


. gree, the air rufhed out of the water that covered 


this vifcus. The inteftines, ftomach, and mefen- 
tery, were covered with fmall, livid, and red fpots.. 

- This experiment fucceeded too well to leave me 
in any kind of doubt as to the nature of ‘its confe- 


quences. The animal died almoft inftantly, and 


cried out the moment the venom had entered Ag 
veffel. 2 es 

The two vifcera that are the principal organs of 
life, were inftantly attacked by a violent and mor- 
tal difeafe. The blood was immediately coagulated 
in the large veffels, in the lungs, and in the heart. 
In a word, every thing concurred to the fudden 
ftoppage of the circulation, and to the death of the 
animal. 

The extravafation of the blood of the coronary 


‘ 


veins is furprizing, and the livid fpots of the = | 
ut. 


and dilacerations of this vifcus ftill more fo. 


what fuprized me moft of all, was the blood collect- 


ing in fuch an abundance, in fo many veflels, and i in 

fo many cavities. In this difeafe an extreme diffolu- 

tion of a part of this humour, exuding ev ery y where- 
through the veflels, takes place ; and, at the fame. 
time, a coagulation of another part, which fixes and 
condenfes ina few moments. 

Every advance I made, in this new career of ox 
periments, prefented me either with fomething pa- 
radoxical, or with a novel and unexpected circum- 
Rance. I paffed on to the fifth experiment, which 

I made 
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I made exactly as I had done the fourth, Although 
_ the refult of it was fomewhat different from that of 
the laft, it agreed very well as to the nature of ‘ 
the difeafe,”and as to the opinion that ought to 
be held of the introduétion of the venom of — 
the viper into the blood. On the injection be- 
‘in made, the rabbit did not cry out, neither did it 
em to fuffer in. any fenfible degree. At the end 
of an hour, however, it appeared to be fick, refufed 


its food, and died at the end of twenty-four, 


On opening its body, "Tl did ‘not find the abdomi- 
nal vifcera to be much inflamed; but to atone for 
this, the ufual livid fpots, and the air gufhing freely 
out of them, were feen on the lungs. All the mut — 
cles of the breaft were confiderably inflamed, and 


the whole of the adipofe membrane, from the neck - 


to the lower part of the belly, was filled with black, 
éxtravafated, and fluid blood. The blood in } the 
heart, in the lungs, and in the large venous veflels, 


a was coagulated ; but much lefs fo than in the cafes 


related above in which the rabbit died almoft in- 


~ ftantaneoutly. 
I immediately proceeded to the fixth experiment, 


to fee whether there would be any degree of uni- 


_ formity betwixt the inje@ion of the venom, and 
_ the death of the animal, I neglected to remark, in 


relating the preceding experiments, that I had 


_ found fometimes a greater, fometimes a lefs, quan- 
_ tityof venom in the viper’s heads, and that in fome 


of them I had even obferved a white and fomewhat 
glutinous matter flow from the tooth. 


~~ 3 hae I had 
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I had likewife found the palate of fome of the 
‘vipers I employed inflamed to a certain degree, an 
the two fheaths or bags of the teeth likewife infl 
and red. BSF Bs 

But I could not fay pofitively, whether thefe cite 
cumftances could haye been capable of. nea 
the effeéts of the venom on the animal. I there- 
fore tefolved to take it in future from no O cher] reads © 
of vipers, but fuch as were perfectly four nd, and 
the beft fupplied ; and to procure it in a. ereate: 
quantity. ? ek * ss “ . 

I got ready a Jaree. aca ftrong rabbitel in the ufual. 
way, and introduced into the fyringe the ‘venom of 
two very large vipers, the heads of which were 1 ina 
found ftate. | 

The venom was not ‘yet Soa injeBed a 
when the rabbit, began to fhriek, and diec in lefs. bo 
than two minutes in . very. violent convulfions. 
Having opened the breaft, I, found the auricles. and B 
ventricles filled with grumous blood. That of the _ 
large venous veflels was in the fame ftate. There 
was a great deal of lymph in the pericardium, ih 
which there was likewife extravafated and concreted Yy 
blood. All the inteftines were in a very ‘oflanniail 
tory ftate, as were alfo the ftomach and metal 
The arteries were in general empty. The lungs — 
were but little fpotted; but in inflating them be- j 
neath the water, the air was feer rufhing out in fen EY 
veral parts, and the {mall {pots were then apparent. ‘ 
‘The blood in the lungs was likewife concreted. 
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I got ready another rabbit, and injected in the 
ufual way into the jugular vein, the cuftomary 
quantity of venom. ; mo 
It fearcely began to enter the vein, when the tabz 
bit cried out, and in lefs than two minutes died, 
with the moft terrible thrieks and convulfions. 
pened it, and found the lungs {potted as ufual, 
and the blood coagulated in the two ventricles. It 
was much more fo in the right ventricle than in 
the left, as I had alfo folind it in all the precéding 
cafes. It was likewife in the fame flate in the auri- 
cles and veins.| The pericardium was filled with 
water mixed with blood. The coronary veins had, 
for their whole circumference, two large, longitus . 
dinal, and livid {pots.. The blood in the lunes was 
black and grumous, and the air gufhed out as.ufual? 
The inteftines were inflamed, as were alfo all the ab- 
i dominal mufcles; and there was a great deal of ex- 
_ travafated.and diffolved blood in the adipofe mem- 
brane. jpn. Ser ate i 
~ Thefe two laft cafes are very uniform, and agree 
too well with the preceding ones, to admit of any 
doubt as to the immediate aétion of the venom of 
the viper on the blood, 


* 
. 
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; 
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Further Experiments on the Fugular Vein of Rabbits. 


_ Notwithftanding the uncertainty and obftacles 
that are met with in experimenting on the blood- 
veffels, I was defirous of making fome further trials 
Y 3 on 
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on them, condudted with all poffible care sand tat- : 
tention, as the very great importance of the fubj 
feemed to require. I chofe for this purpofe, t 
of the largeft rabbits I could procure, each ©: 
hark weighing ten pounds. I took the venom 
from two found vipers, which I had previoufly eX 
amined with great attention for that purpo I 
had not vet finifhed the injection in either. “ee 
two rabbits, when they gave feveral loud . fhrieks, | 
and died in the moft violent convulfions in ‘lef 
than two minutes. Having opened the, thorax of 
each rabbit, I found the lungs fpotted. as ufual, and 
the blood veffels and auricles filled with black and 
grumous blood. ‘The pericardium, as in the fe former 
cafes, contained a humour, and the intefines and 
mufcles were, as ufual, inflamed, jor e bah 
The immediate action of the’ venom a the viper 
on the circulation. of animals with warm bloods i is 
therefore both indubitable and conftant.|, It “isa 
fact, however, that would not have gained any de- 
gree of credit, had it not been for thefe laft-experi- 
“ments, fince it feemed in fome meafure to be con- 
tradicted by the former ones, which, although they — 
were lefs direét and lefs fimple, were neverthelefs 
made on the blood. This fhows us how cautious 
we ought to be in the inferences we draw from ex- 3 
periments ; and at the fame time proves to us, that 
we know little or nothing, at leaft with any cer- 
tainty, and without incurring the rifk of being. de- 
ceived, beyond that which is slemonthrabg, to a by 
experiment alone, 


But 
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_. But in what way are we now to’recancile the im- 
ae ation of the venom of the viper on the | 
- blood, when it is injected by the veins; and the in- 
activity of this fame venom, not only on the parts 
~ of an animal recently cut off, but likewife on thofe 

that have remained in an entire ftate, and united 
ith theanimal, during a period of 1 5 or 20 feconds, 
Tit has been introduced ? ; 

I muft acknowledge that this is a very great diffi. 
culty, and that it would be no eafy tafk to explain it 

in a fatisfatory way. It appears that there can be 

nothing deficient in the parts that are {till connect- 
ed with the animal when they are bit by the viper. 

It even feems probable that thefe cafes have an ad- 
_ Vantage over thofe in which the trial is made on the 
blood, fince both the mufcular fibres and nerves 
_ are wounded by the viper’s teeth, inftead of which 
the venom, when injected into the veffels, certainly 

touches neither one nor the other of thefe parts. 
What is then the caufe that retards the difeafe of 

the venom for feveral feconds in the part of an ani- 
mal that has been bit; and how it is that the ve- 
nom does not produce any difeafe in the parts that 
are either cut off and bit immediately after, or are 

out off immediately after they are bit. . 

It is probable that there may be an unknown 
principle in the blood circulating in the veflels, 
which ceafes to exift the moment this fluid is drawn 
out of them, and which is likewife no longer to be 
found in the parts that are recently feparated from 
the body of an animal. This Principle, granting 
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the fuppofition, » therefore, _ poflefies , fuch, 5 crea 
aétive and fubtile qualities, that it is diffipated 
the very moment the part is feparated from the 
animal, 4 “Fig 
We have feen that the venom fearcely. “comes 
in contact with the blood in a veffel, when ‘the malt 
violent derangements are ‘produced, + he | 
fuffers extremely, and the blood is cond enfer 
inftant. If this fame venom is. mixed. wi h 
blood as it flows warm from a veffel that has been 
opened; or if it is introduced into any part of a 
muicle that has been feparated an inftant before; it 
produces no effect, and no appearance of difeafe is 
obferved, nor any condenfation of humours. _ Here, 
however, every thing is the fame, unlefs it. be that 
in the cafe in‘which the venom is introduced i into 
the veffel, there is a blood circulating with the reft 


of the humours, and always covered by the coats of 


the veflels ;. inftead of which, the blood that is 
drawh from a vein is out of the torrent of the cir- 


culation ; and that of the parts which have been re; 


cently cut off has already been in contaét with ‘the: 
air, and the veflels which contain it are open. 
However it may be, fince the effects are very differs 
ent from each other, the circumftances | muft’ beso. 
likewife ; and the only conclufion we can draw, as. 
to the humour contained i ina veflel, and the hue 
mour drawn out of a veflel, is, that there exifts in the | 
firft cafe, fomething that: is not to be waite Se 
the fecond. ik eee wile att eames ° see 
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Agreeably to this hypothefis, this new principle 
_ which exifts or refides in the blood, in the veffels 

ofa living animal, does not produce the fame ef- 
feéts every where equally, and in the fame time. 

The venom has no fooner united itfelf with the 
blood in the jugular vein, than the animal is at- 
tacked by a very violent difeafe, and the blood is 

coagulated a very few inftants after. Inftead of 

which, in the parts that are more diftant from the 

heart, where the veffels are fmaller, it requires a. 
certain time for the difeafe to difcover itfelf, and 
for any fenfible change to take place in the part. 
into which the venom has been introduced. 

It thererefore appears, that. this principle ob- 
ferves certain laws in governing the animal eco- 
nomy, and that it is itfelf fubjeé& to certain repu- 
lations. 

In the cafes in igh the difeafe is the moft re- 
mote from the heart, and the leaft dangerous, the 
blood coagulates by degrees, is driven back to the 
parts bitten, and affords time and opportunity for 
the efforts of nature to overcome the difeafe, and 
to preferve the circulation in the organs the moft 
rey to life. ged inh 

But.at length what isthis new briiciple, and what 
are the organs that fecrete it, and convey it to the 
veins ? | 
* In this very difficult enquiry, it appeared to me 
that experiment could alone furnifh me with fome 
light, and conduct me to fome new truth. But 
where are the experiments to begin? 
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IN the long courfe of my experiments. on the 
venom of the viper, and in collecting together the , 
circumftances and ideas that prefented themfelves, 
I never loft fight of the principle of fenfation i in an 
animal, which appeared to me to be acted. on by 
the venom of the viper. I have i in confequence. of 
this, judged it neceflary to examine the nerves i in 
which it refides, or which are the ee and inftru~ 
ment of it. ' ; of 
Mead fays, in 1 the Tapert to his aie on 
Poifons, that having better confidered the nature 
and quality of the fymptoms of the bite of the” 
viper in animals, he is certain that this difeafe i 
altogether nervous, and that it is communicated by.4 
the medium of the nerves, and not of the veflels. 
In confequence of this theory, he has recourfe to 
the animal fpirits, againft which he believes that 
the immediate ation of the venom of the viper ig 
exercifed. Indeed if we examine the. fymptoms 
that this venom produces in animals, we are eafily 
led to believe that a difeafe of fuch a nature belongs — 
to the clafs of difeafes whith the phyficians ftile 
i nervous. 


* 
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ervous. In the courfe of my experiments, I 
ave feen a pretty large dog fall down motionlefs, 
the moment after it had been bit by two vipers. [ 
at firft thought it dead, but at length perceived 
~ fome little remains of refpiration, which was, how- 
ever, fo flight and feeble, that it could fearcely be 
diftinguithed. The dog continued in this lethar- f 
gick ftate for more than half an hour. I have feen 
“feveral others thrown by the venom into very vio- : 
“Tent convulfions. Vomiting, anxiety, and rage, 
occur very frequently ; the motion of the heart is 
irregular and convulfive, and the arterial fyftem 
hard and contracted. In fhort, they die in the 
_midft of the moft unequivocal fymptoms of {pafms 
and contractions, and, in a word, with the affections 
that are by the faculty termed wervous. 

Another idea occurred to me, that perhaps an 
_attive principle, a fubtile fluid, is fecreted by th 
~ nerves themfelves, which, when it mixes with * 
blood, contrives in fome way to animate it, to ren- 
der it vital, and to maintain its fluidity. In this 
cafe, the aétion of the venom of the viper may. 
erhaps have been directed againft this principle 
itfelf; and thus we may explain, why it is that the 
blood, when drawn, from the veflels, and in the 
open air, is no longer fufceptible to the action of. 
this venom. 


Expes 


Espetinents on pe Nerves, Spinal “Marra 
Brain, an ia ees ie 
rear 1 fa TM 
I opened the belly of a frog, and laid bare the” 
crural nerves. I poured a fmall quantity of rey 
on thefe nerves, taking care that it 
to the furfounding parts, At’ the | end 1 of | tw 
hours! pricked the nervés with the: point ak ahneedle; | 
nd the mufcles of the,foot _contraéted. At the 
éRa of four hours, however, no part of the aninial 
was fenfible to ftinmulation. ‘A. fiog intended for a 
-comparifon, lived twelve hous,’ no wi tandin ng 5 
had opened the abdomen, lacerated ‘the inteftines, 
and punctured'the lungs. © ©" cast \y Se ’ ee : 
I repeated this experiment twice, and the ev event 
was each time pretty much the fame, | T began,’ 
however, on a little confideration,. to think the. me-— 
thod I had adopted fallacious, It is almoftimpof 
fible to prevent the venom, when applied to the’ 
nerves, from communicating to the adjacent parts 
In this cafe, the difeafe, or death, of the’ ay 
be the effect of the communication of venom tot the 
other parts of the animal, and not: the ¥ nce 
of its contaét with the nerve itfelf. 
I changed my mode of. exuesniciiall but! <c 
employed the fame animals. ia" ae eS 
I cut offthe heads of two frogs, alike indie a f 
touched the fpinal marrow of one of them, | but not — 
of the other, repeatedly with the venom. At the 
end 


did no 
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em nd of three hours. the venomed frog appeared to 
be dead, whilft the other continued to live, and te 
deap about. 
si introduced a pin into the fain al marrow of the 
bs to- which the venom had been applied. Its 
‘fore- -legs remained motionlefs, but there was a 
flight tremulus inthe feet. The heart and auricles 
dikewife had a fmall degree of motion. In an hour 
more every part was at reft. The fecond frog 
de aped about the chamber at the end of twenty-four 
hours. © 
i Icut off the head of aiothes froe, and introduced 
a ‘drop of venom into the fpinal marrow. At the 
end of an hour the frog {carcely gave any fi lgns of 
On opening the breaft, the heart and auricles 
an ftill to preferve fome degree of motion, 

hich was however perceived with difficulty. A 
i introduced into the fpinal marrow, occafioned 
an almoft imperceptible motion of the. fore-legs and 
feet. The heart, however, on being ftimulated, 
performed i its ofcillations for a long time. | 

_ [cut offithe head of a frog, and removed a {mall 
portion ofthe fpinal marrow. I introduced by the 
Great opening of the vertebra, a drop of venom. 
At the end of two hours the frog was to appearance 
dead. The heart fearcely preferved fome little re- 
mains of motion, which were not encreafed by fti- 
mulation. A pin introduced into the fpinal mar- 
tow was barely capable of exciting a feeble motion 
in fome of the mufcles. 


I cut 
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I cut off the head of another frog, and bi bavi 
removed a fmall portion of the fpinal marrow; 
introduced a drop of venom into the great pie 
At the end of three hours the frog appeared to be 
dead. Having opened the thorax, I remarked that 
the heart was fill irritable; a pin, however, that 
I introduced into the {pinal marrow fearcely occa~ 
fioned a fenfible contraction of the feet. p> Ame a % 

I repeated this experiment on two other frogs, | 
and the refult was pretty much the fame_ as in the 
above experiments. The death of the frogs fu - 
ceeded the operation and introduétion. of the venom 
in a {pace of betwixt two and three hours. The 
heart was fomewhat irritable, but. the mufeles were 
little fo, or not at all, notwithftanding. my ftimu- 
lating the fpinal marrow with a needle, Sag 

I now thought it proper to make a liele variation 
in my experiments. by. 3 30k ee oe - 

I removed. portion of the cranium of, a frog, 
and applied a fimall quantity of venom to the brain. 
At the end of four hours the fro was dead, and the 
heart infenfible to every ftimulation. Qn pri king 
the {pinal marrow with a needle, not ars fmallef 
motion was reftored 1 in it. 3 Be oP a 1 


“Fy i 


- plied a drop of venom to the brain. The Frc og fu fhe 
vived this operation two hours, at the end of whieh 
time the heart had ftill retained a flight degree _ of 
motion ; it was fhrivelled, black, and contracted. 
On ftimulating the fpinal marrow, there was an al- 
moft infenfible contraétion of the mufeles. | 
I re- 


: ard . 
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I cesba, this experiment on the brain of four 
= frogs, and the confequences were very analo- 
_ gous to thofe of the two preceding ones. How- 
_ ever having removed the cranium of the two frogs 
without applying the venonr to the brain, by way 
ofa comparative experiment, they both died i in the 
ge of ten hours. 7 
ieDhe confequence of thefe experiments appearing 
pri fufficiently clear nor uniform, I had once more 
_ fecourfe to the cutting off of the heads, thinking 
_ that by dint of multiplying my experiments. in that , 
_ way, TF might affure, mytelf of the eehibD of the 
venom « on the nerves. . 
I cut off the heads of two nee and applied 
“venom to the fpinal marrow of one of them, but 
did not venom that of the other. At the end of 
three hours the venomed frog was to appearance 
dead ; the other was fill living, and had a free 
“motion in all its parts. I introduced a pin, which 
had been di pped in venom, into the vertebral open- 
ing of the firft frog, and it excited a very feeble. 
_ motion of the feet, but had no fuch effect on the 
. fore-legs. I fcarcely ftimulated the fpinal marrow 
“of the other frog with a needle, when the frog 
leaped about brifkly. At the end of the fourth 
hour there was not the fmalleft perceptible degree 
“of motion in the venomed frog, and neither the 
heart nor auricles were any longer fenfible to 
ftimuli, The other frog was ftill leaping about at. 
the end of thirty hours. 


I cut 


eri, a 


how indeed can it be"kept from the oa of 
both Beni and {pinal marrow? 
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I cut off the head of another frog, and fnttia ded 
the venom intothe fpinal marrow. At the end + 
two hours the frog was to appearance dead. “Hav- 
ing opened the thotax; the heart was. motionlefs, 
and. even infenfible to ‘ftimulations. — The ‘fpinal’ 
marrow, when likewife’ ftimulated, Stas pment 
any degree of motion in the fete Nik 

Lrepeated this. experiment, obferving the carved é 
circumftances, on another frog. At “the end of | 
three hours I found it dead. The heart. an ¢ > 


cles were perfectly motionlefs. On treating raneon 


ther frog in the fame yew My pati were: 
altogether fimilar. * 

I cut off the head of fits dept: aiid inbed: ve- 
nom tothe fpinal marrow. At the end of five hours © 


_ the frog ftill retained fomte feeble fignsof life. ae . 


opening the thorax, I found the heart motionlefs ; su 
it however renewed its ofcillations on being touched. 
The confequences of all thefe experiments toges 
ther may reafonably induce us to. fufpect, that the 
venom of the viper acts on the nekves, and that 
when it is applied to thefe. parts in frogs, it pro-\ 
_ duces a mortal difeafe. But this mode. of <a 
‘ menting is not entirely irreproachable. ‘The {pina 
marrow and brain are too fimall to enable us to 
certain that the venom does not communicate to ie 
adjacent parts. No precaution whatever can 1n. 
opinion prevent this. When the venom is applied 
it is too near to the veffels and other parts; 


hae ~ ori 


‘ » This enquiry is too important to be confined to 
“the limits off firiple probability. I Mill flattered 


¢ 
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myfelf, that the purfuit of it would tend very much 
to the obtaining of a true knowledge of the venom 
of the Viper and its qualities, and of the animal eco=. 
nomy itfelf, | Se et, 
‘With this view Iformed a plan of experiments, 
to be made on the nerves of the largeft rabbits I 


— eould procure: This animal is hard to kill, and as 
it is gentle in its nature; may be managed agreeably 


_to one’s with; it is likewife not fo fmall, but that 


its nerves may ferve for the moft decifive experi= 


ments., 


{ FF ’ * 8 


Experiments on the feiatick Nerve of Rabbiis. 


I made choice of the {ciatick nerve as the fubje& 


of my principal experiments. I removed the hair 
with {ciflars from the fkin that‘covers the ereat 


gluteus mufcle, and ihade an ircifion, beginning on 
the erdat trochanter, and defcending in a direCtion’ 
with the thigh. I detached the anteriour part of the 
gluteus mifcle from the Os innéminatum and tro- 
aie and gradually raifed the mufclé with my 
fingers, freeing it from the adipofe inemabrane. A 
little cuftom in thefe expérinients, enables one to 
make them in lefs than two minutes, and in fuch a 
Way, that after removing the finall quantity of 
blood which flows from the integuments, it is not | 
flicceeded by any freth hemorrhage that is capable 

hea elie aie | ef 
- 


se 


The rabbit fhook itfelf a little at the’ 


bit perfectly | bare, pafling beneath it feveral fi folc f . 


‘places, with the venomous teeth of two viperse 


-Ttook the greateft care imaginable to preven 
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of retarding or difturbing the sive » Now, 
holding the great gluteus mufcle with one of my — 
hands, Ipafied, with the affiftance of fmall pinéers, 
a piece of fine linen’ in feveral folds under the fcia- 
tick nerve, upon which, oo in this “~~ bacon 
my experiments. ay 

Having got ready one of the fciatick nerves of a 
Yarge rabbit, in the way I have jut iaacoe 
sounded it in feveral places with a venomous 
eaphay 
doing this. Atthe end of twenty hours it ate, and 
feemed in full vigour. It died however at the end 
of feven days, with a large wound in the part that 
had been cut. This experiment was not made fo 
well as it fhould have’ been; more than half the ' 
teus mufcle was cut, and there was 2 a grea ‘ ce 
morrhage. —.*. vee 

_Tlaid one of the {eiatick nerves of ‘line 


of linen. I then wounded it, in upwards of t twent q 


The rabbit fcarcely gave any figns of | feeling pain 
and at the énd of ten hours, ate and | appeared li lively, ; 
It was in this-ftate at the end of twenty- -four he ITS) 
but died at the end of forty-eight. The nerve vas. 
marked here and there with dark red fpots 5 . 


parts abont it were yey. inflamed ; and t he. 
In wounding the part witht the fenostonae eth, 


venom from communicating to the adjaeent 
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and conftantly coveréd the nerve after I had wounds 


- ed it. 


Having got ready one of the feiatick nerves of 


another rabbit, I paffed under it the ufual folded 


linen, and wounded the nerve in feveral places with 
the venomous teeth of two vipers. FT covered the 
herve well with linen, and ftitched up the fkin. I 
Ahad obferved this latter precaution in the preceding 
experiments. 

The nerve was prepared for the iispieidinchite of 


: the venom in lefs than two miriutes, and the he- 
morrhage from the integuments was very flight in- 


deed. Notwithftanding this the rabbit died at the 
end of eighteen hours. The nerve was to appear- 


ance in its natural flate. The blood in the heart 


and auricles was black and grumous. The muf- 
eles in the vicinity of the nerve were a little in- 


_ flamed, and there wasa ate of lividnefs on their 


fuperficies. : 7 
Thefe experiments, ai Cheat seed in number, and 


fot diftinguifhed by any great uniformitv, began 
_ Rewever to make me fufpect, that the bite of the 
wiper is lefs dangerous. to the nerve; than to many 
other parts of an animal. The rabbits lived much 


Jonger than) one would naturally have conceived, 
and netwithftanding it appears that they all died 


- fooner or later, I conjectured that here, as in the 
eafes of the tendons, the venom might have com- 
 maunicated to the neighbouring parts, and that the 


animal might probably have died rabbits from this, 


coal from any other caufe. Sn, 
| Z 4 oe As 


eae 
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* Asa ftill further precaution in purfuing thefe exe 
periments, I had recourfe to the piece of lead P had © 
before made ufe of, putting it betwixt the folds’ of 
the linen: In this way the nerve was very well fe+ 
cured from the other parts, and it did not feem»pol> 
fible forthe venom to fpread beyond it. tomo" Shh” 

I wounded’a fciatickinerve,of a rabbit in feveral 
places, after having ‘gotut ready in this) way, with 
the venomous teeth of two vipers ; covering at with — 
linen, and binding it up fecurely afterwards. e:Dur- | 
ing the time employed in forcing the teeth"into the | 
nerve; the rabbit-cried out feveral times, andwas_ 
feized with violent coivulfions. It died at. the’end 
of twenty hours. | All the mufeles about the nerve - 
were livid:andfphacelated for their whole fubftances. 
and the fphacelus extended for the: whole length of 
the leg. The lungs were fpotted ; and the nerve’ 
itfelf was likewife covered with red and livid fpots. 
The blood in the auricles and bie venous veflels 
was black and'coagulated. #4 ee 4 

The circumftances that accompany chintexp riz 
ment ate fufficient to induce one to believe, that the’ 
venom of the viper has in effe&t a ftrong action‘e 
the nerves. “The f{phacelus of ‘fo. many hu: 
even of thofethat were diftant from) the»wound 
part, made a great impreffion on me. I, however; 
did not on this account terminate my experiments. 7 

Having laid one of the fciatick nerves of anoth: 
rabbit perfeculy bare, 1 wrapped it careful y in 
linen, in which I had ‘not, however, ‘ 
bit of lead. I now rroenteas it in feveral places 4 

eA | bi 


ON BO Ps OF W sg. 341 


the teeth of two Vipers, and covered ‘it with lis” 

- nenasufual. ~The rabbit died at the end of thirty- 
two hours, © The nerve was but little redder than it 
naturally is, and was not fpotted. The blood in the 
auricles and large veffels was but flightly coagulated. 
When T opened the rabbit, I found it Mill’ to poffels 
‘ee Cegree'of warmitlin® wou qe ile / 

.+ This experiment is very different from the pre- 
ceding one, and thows how little confidence we ought 
to placé in experiments themfelves, however nicely 
they may have been made, unléfs they aresin a great 
number, and agree with each other, 9° 9 

_~"Tiaid barea feiatick nérve of another‘rabbit, and 
wrapped it’ carefully in the folded | inen, in which I 
had previoufly enclofed the bit of | ead. “I wounded 
it in feveral! places with the venomous teeth of two 

vipers, and afterwards covered at fecurely. The 

_Tabbit'died at the'end of thirty*tw6 ‘hours. Several 

parts of the nerve were red, and there were livid 

. fpots init. ‘The mufcles adjacent to it were in their 
natural ftate; but the lungs were livid and {potted. 

| The heart, auricles; and Principal velfels, were fill- 

"ed with black*erumous blodd! “ne 

_,» Trepeated) in four other rabbits, the application 
“of vénom to one of the {ciatick nerves; but with 
dome little change in thé circumftances, ° Tappre- 
~ hended, that probably the linen Which enclofed the | 

_ nervé on all’ fides, and’ remained on the ‘wound, 
mightoccafion the’ death of the animal, and the de. 
Tangements we have obferved. It’ therefore became 

Receflary to» feparate -thefe’ two - circumftances, 
a mee and 
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and to remove the linen after wounding the merve 
with the venomous tecth. Before the linen was xe+ 
moved, I wiped the, venom carefully from the furs 
face of the nerve with {mall bruthes, which I repeats 
edly changed. After this, I dipped hike. of jinen 
in water, and holding them with pincers, employed 
them in wafhing the whole extent of the nerve, — 
The linen I had paffed under the nerve, folded up- ; 
wards of ten times, prevented the water from ¢oms 
municating to the adjacent parts, 1 now neanpyed 
this linen, and threw ‘on the nerve a conf e | 
quantity of water, which wafhed at onee, nerve, | 
eee &e. 9 shat it was not poffible for any par- 
_ however {mall, to continue aig q 
that Forounded the nerve. 4. 
fi hefe four abbits i». died. in lefs than. thirty Se . 
_ ven hours, In three of them no fenfible ~~ 
was.to be obferved i in the parts adjacent to the 
nomed nerve. The mufcles, except — that they 
were a little redder than ufual, Se in be saturn 4 
ral ftate. . 4 
I confefs that on one hand it did docappeec tell 
ble to me, that the venom could, notwithftand | 
all the precautions I had taken, shave been com nu- 
cated to the. furrounding parts ; and on ‘the oth 
hand, I could not find any. fy ptopa ee me 
effect of the venom, in the mufe : 
venomed nerve, The death of the animal a 
moft conftant refule. i in thefe ex eriments 5 und ¢. 
did not however take place till very late, and was 
ngt attended with either — “ae: If 


a 
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the bite of the wiper is really venomous to the 
_ nerves of animals, it is certain that it acts on thefe 


parts with lefs force and activity than on many others, 

As this enquiry appeared to me a very important 
one, I thought it proper to perfevere, sl fome 
little change ia my experiments. . 


4 


Experiments en the Sciatick Nex ve, Aivided in its upper 
_ Part. 


I laid bare the fciatick nerve of a rabbit on one 
fide, in the ufual Way, and with a pair, of fciffars di- 
vided it in its upper part, as near to the vertebre 
as poffible. The cleared part. of th feiatick nerve, 
towards the extremity, was about an inch and an 
half in length, I wrapped it in linen, which was 


_asufual in feveral folds, wounded j it in feveral places | 


+ 


with venomous teeth, and covered, it fecurely, to 


prevent the venom from communicating, to the fur- 


rounding parts. The rabbit died at the end of thir- 


ty-fix hours. | 
T opened it whilft it was yet warm. ‘The blood 
in the heart and auricles was black, but not gru- 
mous. The mufcles adjacent. to the nerve were 
fomewhat inflamed. | 
I laid bare one of the {ciatick nerves of another | 
rabbit, and divided it in the manner deferibed above, 
I wrapped it in linen, wounded it with venomous 
teeth, and covered it. The rabbit died at the end 
of cighteen hours. The nerve in fome parts was 
Z 4 | dark, — 
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darkand livid; the adjacent mufeles svete avery 
flight. degree inflamed; and the blood in thevheart _ 
fill fluid... ots get ee Cr 
The principal aim of this method of . experiment-— 
-jng, was to fee what effect the venom of the viper 
would produces when. applied immediately. to a» 
nerve, leading it is true to an organized part, and 
one endued with fenfation, but which had. no lon- 4 
ger any immediate communication with the life of 
the animal. -The*action of the venom in the two 
above cafes could not in any pofhible way be com- 
mitinicaced from the 1 nerve to the ani , and could 
not. awaken in it a any immediate pain $ fenfation. 
This However did ‘not prevent the nerve from com- | 
municating the dife afe of the venom'to the 3 inferiour | j 
part in which it terminated. It mutt be 0 ‘obferved, | 
that in this part the humours continue in Y motion as 
LOR ‘that’ the mutcles are in their endive natural | 
ftate’s that the fibtes fill preferve their irritability 5 
and hat the part retains its fenfibility, in confequence 
of the other nerves that terminate theres: With all_ 
this, no difeafe is obferved in it. | There! ‘is lo tus) 

_ mour, no gangrene nor. fphacelus, and no éxtravafa- 
tion of black and grumous blood. a 
* ‘Thinking, however, that two experiments algaail 
pitt not be fufficient to render this. particular, 
which is of fo much importance, certain, ‘Twas de- 
poous of repeating them in the fame aR p> oe 

~ Tdeftined fix rabbits'to this purpofe, and in each 
‘of them laid bare and divided»one of the {ciatick 
perves, wounding it as ufual with: the venomous 


’ teeth, 
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teeth, and covering it carefully with linen. Thefe 
rabbits all died, two in eighteen hours, the other 
four before the expiration of thirty. fixe’ Phe adja- 
cent “mufcles were ‘in their natural ftate, and the 
nerves, in a eteater or lefs deoree, dark and fpotted. 

It istherefore certain, that the venom. of the vi- 
per is not communicated by the nerve to the parts 
into which that nerve enters and ramifies 3 not- 
withftanding it is true that the arial dies on which 
this experiment is made, 


%. i ea . 
Experiments on the Sciatich. Nerve; divided in its in= 
Serious PPT iy) 44 
. tien." ng / 
~# But if the difeafe of the venom is not communi. ’ 
- eated to the parts beneath that in which the nerve 
has been divided, it may neverthelefs be communi- 
cated to the upper parts, with which the nerve ftill 
preferyes its former union and correfpondence en- 
tire. The animal . continues, to be fenfible to the 
fmalleft. violence qffered to the nerve, which confe- 
quently never/ceafes ta be an organ and in{lrument 
- of fenfation, and in which that principle,. whatever 
it may be, f fill exifts, that. produces fenfation in the 
j machine... » ' , 
Having laid bare the Pas Hes nerve in. the ufual 
way, inftead of dividing 1 it,in the upper part towards 
the vertebra, 1 divided it iu the imferiour part to- 
wards the feet... The cleat ed part.of the nerve was, 


- as.ufual, about an. inch and an half in length. I. 
wrapped 


a , ‘ ; . ; q 
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wispitad it in alinen as inthe preceding experiments, 
and wounded it with the. ,Yenomons. teeth, taking .— 
care to cover the whole carefully, to prevent the 
communication of the venom to the adjacent Parts,” 
The following are.the Sica I made in this 
was 
he Coiatiok | nerve of a. nanny being laid bare,Leut 
it in the inferiour part towards the feet, and wrap- 
ped it in linen which had been folded feven times, 
I now wounded it repeatedly with the. venomous 
teeth of two vipers, and, in the midft rs this operas 
tion, the rabbit exhibited ftrong marks of pain. It. 
died at the end of twenty hours. ‘The nerve was 
fpotted and livid, as were likewife_ the lungs. it J 
blood in the heart was black and erumous ; ss but ; 
mufcles about: the neitre fcarcely feemed bei 
undergone the fmalleft changes | 
This experiment feems to confirm us i more. 
fn the opinion, that the venom is not communi- 
cated to the muf¢les adjacent to the nerve, and that 
there is no local difeafe in thefe parts, sf ER Cone a 
I laid bare the fciatick nerve of another ‘rabbit, | 
cut it in its inferiour part, and wounded it as ufual 
with the venomous teeth of two vipers. ‘The rabbit” ; 
cried out and writhed itfelf during theaof wound- ie 
ing the nerve, and died at the end of fixteen hours. ; 
The nerve was livid and inflamed’ in feveral. ‘parts, & 
The lungs were covered with large black: {pote 
The heart, auricles, and large venous veflels,con= 
tained black grumous blood. All the adipofemem~_ 
brane covering the mufcles of the abdomen, was — 
inflamed, 
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- Ynflamed, and inner part of the tkin was fo likewife, 

» The fkin, adipofe» membrane; and mufcles towards 
the breaft, wereall gangreneds ‘The mufcics adja- 
cent to themerve were livid for the depth of a line, 

This experiment is very different from the pre- 

ceding one, and may induce one firongly to fufpect, 
that the venoin of the viper is alfo venomous to the 
merves, and that in thefe cafes, the difeafe of. the 
venom is communicated to all the parts of the ani- 

anal, above that where the nerve has been cut, . In 
fuch an uncertainty there is 6 way of coming at 
the truth, than that of purfuing the experiments, 
It is almoft impoffible not to obtain, in a long con- 
tinuance of them, fome agreement and conftancy in 
the effects, ‘ 

I divided one of the {ciatick nerves of a rabbit in 
the ufual way, and having wrapped it in linen, 
- wounded it with the venomous teeth of two vipers, 
‘The rabbit thrieked violently at the moment of its 

being wounded, and died at the end of thirty-feven 
hours. The nerve was full of black and livid fpots, | 
and the parts adjacent fomewhat inflamed. | The 
heart'was very hard, and very much fhrivelled. { 
did not open the rabbit till upwards of an hour af- 
terits death. The vene cave, however, ftill ofcil- 
Jated with force. Their motion began at the part 
where they open into the auricle, and they conti- 
nued to move for upwards of five hours longer, 
 motwithftanding the cavity of the thorax was ex- 

poled to the openair, 
Having 
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Abang divided the fciatick nerve on éiditidepol 
darinites rabbit, and wrapped it.carefully in linen, | 
J wounded it in feveral ‘places with the ‘venomous 

teeth of two vipers. The rabbit died at the end of fix- * 
teen hours. The nerve had feveral black fpots on its — 
-furface, and the.adjacentmufcles were lividthrough- _ 
out their whole fubftance? The blood in the heart, 
auricles, and large venous vefiels, ‘was fluid, anda ; 
little darker than*ufual. 6 * > (9) cP gee © 

I repeated this experiment with the fame circum- — 
- flances on fix other rabbits, and the confequences | 
were perfectly analogous to thofed have related — 
_ above. The rabbits all died foonér or latér, but riei- _ 

ther of them in lefs than fixteen hours,nor after thit+ 

ty-feven., In fome of them the mufcles circumja- q 
cent to the nerve were inflamed and livid through- 3 
out their whole fubftance $ and. in othets, on the — 
contrary, they were fimplya little redder than fal. 4 
‘The blood in the heart, in fome of the ‘cafes, was fluid, ‘ 
and in the others” coagulated. The mufcles; adi- 
pofe membrane, and fkin, of the: breatt, were ine 
flamed in only one inftance. “The only thing con>— 
ftant in thefe ex pohimnnnes was the death of the ani- 
mal. . ory *, £28 a 6 wa? wh; @ 

We may, in-my opinion, deduce in general, from j 
the espernnenes I Sith thus far related on the. rites 3 


srr 


ie are entirely apcadeitiels -fince they fometi 
exift, and fometimes do not. «Te 
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Re ! 
Experiments onthe Sciatick Nerve, on which a Lia 
eae ture was made. 

A new fpecies of experiments remained to be 
made.on the nerves, which might probably decide 
the queftion. I reflected that. the nerve could only 
communicate the difeafe of the,venom to the ani- 
mal, in confequence of there Deion a free commu- 
nication betwixt the nerve and the animal itfelf, and 
thought of putting an entire ftop to this communi- 
cation, without,even cutting the nerve., .We know 
that a thread which makes a fmall preflure on a 
nerve, entirely prevents this communication; that. - 
the mufcleng longer obeys the will of the animal ; 
and that the nerve is no longer the inftrument or or- 
gan, either, of motion or fenfation. ,, 

In confequence of this hypothefis, I laid. bare 
the {ciatick nerve on one, fide, of a, rabbit, and tied 
it ftrongly. in two parts with a thread. _ There was.a_ 


portion of nerve betwixt the two. ligatures of more 
 than.ten lines. I covered it with a piece of linen in 


feveral folds,.and. wounded it, repeatedly with the 
venomous .teeth of two ,vipers, taking care to.co- 


yer all the parts about’ it .effectually, to. prevent a 


communication of the venom. The, rabbit died at 


the end of fixteen hours. The part of the nerve 


betwixt the ligatures was white; the mirfcles adja~ 
cent to.the nerve were but very little redder. than 


ufual; the heart, auricles, and great venous vefiels, 
were 
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were filled with a fluid blood, ately darker than. | 


it is in’its natural ftate. #4 eee 
I laid bare the fciatick hetve on one fide, of ano- 
ther rabbit, and tied it im the Way I have juft de- 
fcribed. I then wounded. it betwixt the twiige 
tures with venomous teeth, and covered it with 
linen. The rabbit died at the end of eighteen 
hours. The nerve was in its natural ftate. The 
adjacent mufcles were red and livid, for the depth 
of four lines and more. 2. late 4 
Having laid bate one of the fciatick stew at 
another rabbit, I wounded it as above. The rab- 
bit died at the end of feventeen hours. The nerve 
was in its natural ftate, and the mufcles about it 3 
{carcely inflamed. rete easy 4 
Thefe three expaiinenss fhow,. that’ the greater — 
or lefs degree of inflammation and lividity in the 
mufcles adjacent to the fciatick nerve, is not owing” 
to the venom ; and that even the death of the animal | ; 
may arife from fome ‘other caufe. It is very cers 
tain, that in the cafes in which the nerve is tied, we § 
do not fee any livid {pots on this party and, ie 
quently, that they are occafioned by the free } 
munication of the nerve with the animale = 
I repeated this experiment, with the fame ei ea 
eumftances, on four other rabbits, all of which i se 
in lefs than nineteen hours. The nerve in each ; ia 
them was white, and in its natural ftate. The le 
jacent mufcles in two of them were fearcely “a. 
flamed ; in the other parcivieh bung eis Gil cer~ 
Pas tain 


‘ 


va 


* 


wtlely au tS 35% 


tain depth. In one of thefe ees laft, a part of the 
pectoral mufcles was inflamed. 
I confefs, that in combining all thefe experi- 


ead 


ments together, I find nothing that can give methe | 
{malleft fufpicion, of the nerve being a means of | 


communicating the venom ofthe viper to an ani- 
mal, and of exciting in it the difeafe this venom 


oceafions. It is true, that there are livid {pots on 


the venomed nerve, which are not obferved when 
it is tied; but may not thefe be purely mechanical, 


and the effect of the wounds made by the teeth? — 


And even though they fhould be occafioned by th 
venom itfelf, does it on that account follow, me 


the venom acts on the nerve, as a venom and not ~ 


otherwife? Is it therefore demonftrated, that the 
nerve ought to communicate it to the other parts 
of the animal? ; 

We are now acquainted with the confequences 
that enfue from the application of the venom to the 


feiatick nerve ; when this nerve is entire; when it 


is cut, as well above as below; and laftly, when 


there are two ligatures made in it. It remains to 


compare all the effects already known, with thofe 
that will be obferved, in inflicting on the nerve 
fimple mechanical -wounds. After’ what we have 
feen, thefe comparative experiments can leave no 


future doubt. , 


As the experiments thus far related on the {cia- 
tick nerve, were made in three different ways, fo £ 


_ hall divide the comparative experiments info three 
_ sorrefponding claffes. 


La 


Expe- 
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. | gr? ce dane 
Experiments on 5 the ‘Seiavick Nerve, in whith n 
nical Wounds were mades oy eiavene 
: + ‘ € ee ie ‘ eer Fane fh - 
Having laid ich the folatdbik nefve on one fide; of . 
a rabbit, and wrapped it, as ufual, in linen, to the 
end that ‘all the circumftances might agree with 
thofe of the preceding experiments, I wounded, it 
in feveral places with a viper’s tooth, that had been 
dried for tpwardsofa month, and had been carefully. 
afhed in water, to remove all fufpiciomof its cons 
écaling any venom. The rabbit appeared tosfuffer 
violently, when the tooth pierced the nerves It 
died at the end of twenty-four, hours.” ‘Thora. : 
was in feveral parts red and livid; the mufel a 
jacent to it were inflamed and dark, and. thefe ap- 
pearances extended to the. lower. part of the jeg. i 
The abdominal mufcles and integuments were like= _ 3 
wife inflamed. The right ventricle fontaig rae. ; 
mous blood. | oy a saat eee 
I laid bare one of the. {ciatick nerves of another . 
rabbit, and having wrapped it in linen as ufual, | 
pierced it in feveral places with the point of a fine | 
needle. ‘The animal fhrieked terribly, incstagans ed 
the end of thirty-fix hours. There were feveral — 
dark fpots in the nerve, and. the parts adjacent to ity ¥ 
were fomewhatinflaméd. The blood in the heart — , 
was black and coagulated. Saag BS ym ‘ 
Having laid bare one of the feiatick oT ae 
another rabbit, and wrapped it in linen, -t 
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it feveral times witha needle. The rabbit exhi- 
bited marks of pain, and died at the end of twenty- 
feven ‘hours. The mufeles about the nerve weré 
fomewhat livid and!inflamed, and the nerve itfelf 
covered all over with red and black {pots. The 
blood in the heart was black and coagulated. 

Sevéral important truths are demonftrated by 
thefe experiments, | . 
I. That the livid and red fpots of the nerve aré 
the effect of fimple mechanical wounds. 
We That the death of the rabbits is owing to 
the fimple wound of the nerve, and not to the -- 
venom, M3 | | 
Til. That the venom of the viper, communicated 
to the nerves, neither, occafions in any degree the 
difeafe ef the venom, nor haftens the death of the 
animal, Mite b bow iH : igs 
AY. And laftly, that the venom of the viper is al- 
together innocent to the nerves, having no greater. 
action on them than pure water, or the fimple folu- 
tion of gum arabick jin diftilled water. I have af. 
fured myfelf by other experiments, that it is not.at 
all offenfive to thefe organs, , . bite 
‘The experiments I have jut related were not yet», 
fuflicient to:fatisfy and convince me ‘perfe@ly. I 
knew by experience how eafy it is to be mifled by . 
facts, when they are but few in number, and was. 
therefore defirous. of repeating the fame procefs 
over again on four other rabbits... The event was 
perfectly fimilary to that of the three eafes related 
above. The rabbits all died; the feiatick nerve, 
Vor. I, 7 Aa in 
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in. each’ of. them, was' more or. lefs covered with 
livid. and) red fpots ;.the: adjacent mufcles were, in. 
a greateror lefs degrees inflamed) and livid’; and 
the blood, in. the heave was. in yee black. and 
coagulated. Stat ay inva ovo Me v0 


Ore} 
Experiments on tbe Sciatick Nerve. © * °°" 


wry 
s 


Having laid’bare the fciatick merve on one’ fide, 
of a rabbit, Ptied it in two places with a thread, 
and pricked it feveral times with a needlé betwikt 
the two ligatures. The rabbit died at the end of 
thirty-three hours.. ‘Fhe lungs had feveral dark 
fpots ; the nerve was white, and in its natural ftates 
the blood in the heart was dark, but fluid. The’ 
rabbit, when I opened it, was ftill warm.” deca 

Paving laid bare’ the fciatick nerve’ “on one‘fide, 
of a feédond rabBit: and tied it in two places, I pick 
ed it betwixt the two Jigatures with a needle. 
rabbit died*at the end of cighteen hours. ‘The nerve” | 
was white, and inits natural ftate ; the blood in the 
heart black and coagulated; < and ae smnafeles that™ d 
farrounded ‘the nerve red-and livid.” Re ee 

I repeated this experiment on two tue eid 
tying the nerve, and pricking it with’ ‘a needle} as” 
ufual.. Both rabbits died ; one at the end of eleirtyelt 
hours, the éther at the end of thirty-five.” The! ; 
nerves were in a natural ftate, but the mufcles were 
inflamed, and in onz of the rabbits, livid ‘for'a con= 

' fiderable* 
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fdetable depth, ‘The Blood in’ che héaré was black 
‘and grumous, ih Neat | 


Lxperimenis on ibe Sciatick Nerve divided above and 
x ngs below, 


Faving laid bare the f{ciatick nerve of a rabbit, 
I divided it in its inferiour 


part, and wrapped it in. 
linen, in the way I had done in all the cafes related 
above. I pticked it feveral times with a needle. . 
The rabbit gave repeated fhrieks, and died. at the 
end of thirty-feven hours. . The nerve was covered. 
with black and livid {pots ; the adjacent parts were. 
fomewhat inflamed, and the heart fhrunk, and very. 
hard. | The venz cave continued to move for five. 
hours after I had opened the thorax, their motion - 
beginning at where they arife from the auricles. 

I divided the {ciatick nerve of another rabbit, ; 
and having wrapped it in linen, pricked it feveral 
times with the point of a needle. The rabbit died 
at'the end of fifty-four hours, There were black , 
{pots in feveral parts of the nerves the -mufcles. 
about it were fcarcely inflamed; the blood in the 
heart was in a fluid ftate. | : abla: 

_ Dmade the fame experiment on another rabbit, - 
the {ciatick nerve of which, when divided, I prick. 
ed feveral times with a needle. The rabbit died 
at the end of thirty hours, The nerve was in feve- 
tal places red and livid; the mufcles were livid. 
. Aa 2 and 
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and en and the blood in. the heart, black 
and grumous. 

I was defirous of repeating the fame expeririieii 
with precifely the fame circumftances, on four other 
rabbits, all of which died in le{s than forty hours, 

and one of them before the expiration of eighteen. 
~The mufcles in all of them were in a greater or lefs 
degree inflamed, and the nerve more or lefs red and 
livid. The blood in the heart, in fome of them 
only, was black and coagulated. ia) 

‘Seeing that all thefe experiments correfpond. in Fy 

a ‘certain degree, both with each other, and with . 
the relative ones of the venomed nerves, I did not, 
think it neceflary to make a great number. of trials 
on the fciatick nerve cut in the upper. . part. I, 
therefore made only two, and thefe agreed. An their | 
confequences with thofe of a fimilar kind i in which, 
I employed the venom. ss ve i eeitineged 
{ do not conceive that any. doubt can) remain 
after thefe experiments, .as.to-the entire innocence . 
of the venom of the viper, applied to the {ciatick , 
‘nerve, and as to the impoflibility of the _ bite, tee 
this animal producing the: difeafe of ‘they VEPs ig 
when confined, to a nerve alone. K Snie ob Soe 

This new truth in animal phyficks. is “of. the, | 
greateft importance in underftanding the nature of — ; 
the venom of the viper, and its action. on the animal; 
body. I smuft, acknowledge, that I had nced of all.» 
the experiments on the nerves thus far/related, and: 
which are in fo. great a.number, and varied fomany.- 
different ways, to be fully aud, clearly a a of 

4 this 
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this circumftance. Every thing coneutred: to a be- 
lief of the contrary. The rapidity of the difeafe, 
the fuddennefs of the death, the momentaneous 
lofs of Hrength, the very violent convulfions, the 
very acute pain, and, inaword, every fymptom that 
charatterizes the difeafes of the nerves, feemed to _ 
exift in the animal when the nerve was bit. It is 
however certain, that the venom of the viper does 
not communicate itfelf to the other parts by the 


medium of the nerves, and that the fubftance of 
them, which caufes the fenfation of the animal, and 


-on which life itfelf feems to depend, is not changed 


by the action of this venom. The experiments 
are direct, they are ina great number, and varied 
exceedingly ; the fact is certain, and the errour 
was on our fide, the offspring of prejudice and opi- 
nion, and not of nature and experience. On the 
othemhand, we have feen that the venom of the 
Viper, introduced into the blood, without touching 
any veffel or any folid part, kills animals inftantly, 
bringing on very acute pains, and very violent con- 
vuifions. I have feen the relaxed {phincters give 
paffage both to the urine and foeces, 

Flere an occafion prefents itfelf of examining the 
principles and grounds on which this doétrine of . 
theoretical and practical medicine, that afcribes dif- 


tt 
eafes to the nerves, and fubmits fo many motions | 


and functions to a nervous principle, is fupported. 
The field is fo very extenfive, that, although this 
difcuffion might be very ufeful to the eae of 
ele I cannot allow myfelf a moment’s s flay 
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in it. It will be fufficient kg the prefent t to draw 
this general ‘conclufion—that the ufual fym ytoms 
of nervous difeafes are equiv ocal and deceptions ; a 
that they may exift without there being any ‘difeate 
of ‘the herves ; and that a fimple change in the 
blood may be capable of producing” all this de» | 
tangement, and that inftantly. 

Had ‘the celebrated Englith phyfician, Mead, 
known that a finall quantity of the venom of the 
Viper introduced into the blood, ‘Kills a large : and 
{trong animal almoft inftantly 5 ; and that this venom 
iS entirely innocent to the. nerves; he certainly 

would not have had recourfe to the animal fpirits, 
and to the nerves, to ex “plain the action of the y venom 
on animals that have been bit, But he was ‘entirely 
ignorant of thefe two important truths, which 
were likewife unknown to all the other phyfic icians 
of his time. 

Mead employed the fame principle, that %s, to 
fay, the nerves and animal fpirits, to explain the 
nature and effects of the other poifons, The nerves 
are affected every wheré; the animal fpirits are de- 
ranged and in motion every where; and tumult and 
nervous agitations are obferved every. where, He 
will have this principle applied, not only to the 
effects of the venom of the viper and the other poi’ 
fong, but likewife to feveral other very violent dif. 
eafes, and amongft others, the plague, This theory 
js abfolutely falfe as to the venom of the viper, 
which it feemed to favour the moft. Ido not be- 
lieve it any truer as to feveral other poifons, 


par- 
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particularly thofe of the animal kingdom; and 
after the experiments I have made,J do not find it 
demonftrated as tothe plague, and other difeafes, 

When we examine the reafons that have deter- 
mined naturalifts and’ phyficians to recur to the 
nerves in explaining thefe difeafes, (whether natural 
or the effect of poifon) we find them to be founded 
on two principles=+-the rapidity of the difeafe itfelf; 
and the convulfions and very fudden preftration of 
ftrength in the animal, 

The firft of thefe two reafons is of no weight, 
fince I have fhown, that a very {mall quantity of the 
venom of the viper introduced into the blood, kills 
an-animal in a few inftants; and the fecond is nei- 
ther evident nor certain, fincé experiment itfelf 
has demonftrated to us, that a little of this venom, 
in the fame circumftances, produces very violent 
convulfions, and caufes a proftration of ftrength in 
the animal in a few moments, notwithftanding it 
only touches the fluid parts of the bleod. Ido not 
befides think it dificult to explain the convulfions, 
without recurring either to the animal {pirits, er to 
the nervous fyftem, Inthe firft part of this work, 
I have mentioned the circumftance of convulfions 
arifing fimply from a want of equilibrium in the 
parts, occafioned by the unequal diftribution of 
blood in the organs, and by the unequal lofs.of irrj- 
tability in the mufcles.. I did not know at. that 
time, either that the nerve was not obnoxious to the 
_yenom of the viper, or that this venom was mortal 
when fimply introduced into the blood. ‘This fub- 
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ject appears to me of fufficient importance! to de- 
ferve a work apart. In that work the other poifons 
might be examined, as I have done the venom of 
the viper; their effects might be analized; and all 
the circumftances attending them might be noted. 
What lights might not fuch an undertaking throw 
on animal phyficks, on the theory of .poifons, and 
on medicine itfelf ! The road is open, and nothing 
is needed but a patient and induftrious obferver. . I 
can venture to promife him, in the courfe of a few 
years, the moft brilliant, and apes too, the moft 
ufeful, difcoyeries. 

But let us return to our experiments: bac | 
Although I had affured myfelf of the innocence 
of the venom of the viper, when applied imme- _ 

diately to the nerves, I had a conftant fufpicion 
however, that the nerves might at leaft be neceffary 
to the action of this venom on the blood. They 
might perhaps depofit fome unknown principle, fome 
fubtile fluid, in the veffels of the animal, and this 
principle, or fluid, might be effential to life, and 
likewife to the found ftate of the blood. This was 

a new mode of confidering the aétion of the venom r 
on the living body, differing effentially from all the _ 
hypothefes that phyficians had hitherto invented ; 
and it remained to know whether the venom of the 
viper would produce a difeafe of greater or lefs vio- 
lence, on the nervous communication betwixt the 
past bitten and the animal being ftopped. =. 
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Bite of the Vi iper oa Frogs that had bcen deprived of 
the Head, 


To obtain fame information on thefe perishes 
I made the following experiments. 

I cut off the head of afrog,the leo of which I had 
bit, twice by a viper. This was followed by no 
fymptom of difeafe in the part. 

‘Icut off the head of another fros, and, it ftrip- 
ping off the fkin, had one of its legs bit repeatedly 
by two vipers, The frog has no fymptom of dif 
egies 

I cut off the head * a third frog, which I had bit 
repeatedly in the leg, the fkin fti il remaining on, 
‘There appeared fome flight fymptoms of difeafe i in 

the leg. At the end of two hours I introduced a 
pin into the fpinal marrow, and there was fome 
finall degree of motion in the mufcles. 

I repeated this experiment on four other frogs 
that had been deprived of the head. Three of 
them had no fign of difeafe ; in the fourth there 
were fome little indications of it. 

Thefe experiments appearing to me neither fufi- 
ciently clear nor uniform, I was defirous of repeat- 
ing them on twenty-four other frogs, in which I 
cut off the head, as ufual. Twelve were bit in the: 
leg repeatedly by feveral vipers, and the twelve 
others had punctures made in the leg, either with 
Bhs needles, or With vipers’ tecth dried, and free 

from 
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from venom. “Fhe confequences were very vague. 
Of the twelve that were bit, three only had the dif- 
eafe of the venom ; and of the twelve that were not 
bit, but pricked with needles, or wounded with 
venomous teeth, one had fymptoms of inflamma- 
tion and lividity in the leg, that might, have been 
confounded with the fymptoms that socom 
the difeafe of the venom, | | 
We may, I think, fay in general terms, that a 
frog deprived of its head, contracts the difeafe of 
the venom with greater difhculty on that account ; 
and that in thefe circumftances the part bitten is 
icfs changed by the venom than otherwife. Thefe 
experiments, however, did not. throw a fufficient 
light on the queftions I propofed to myfelf to clear 


up, and I therefore determined to fall on a new. 


mode of experimenting. : 


Experiments on Frogs, in which the Spinal Marrow 
was divided, 


I divided the fpinal marrow of a frog, at two 
lines above the part where the nerves that are fent 
to the legs and feet, rife out of the vertebra. I 
then had one of the legs of the animal bit repeat~ 


edly by two vipers. There was no appearance of * 


a communication of difeafe, 

‘I repeated this experiment on four other frogs, 
and the event was the fame; 1 could not obferve 
any fign of difeafe in the legs that been bit. 


After 


pote, 
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After having feparated the head from four other 
frogs, I entirely deftroyed the {pinal marrow with a 
bit of wood, I then had the legs of the animals 
bit, but could obferve no fubfequent sept of 
difeafe, 

On repeating the experiment of the divided 
{pinal marrow on fix other frogs, I found in four 
of them not the fmalleft appearance of diceafe, 
There was fome doubt as to the fifth, but the 
fixth appeared to have a real attack of the difeafe 
of the venom. _ 

This laft cafe made me fufpeé the experiments I 
have related above on the nerves of frogs, and I 
therefore thought it expedient to proceed to fome 
experiment that would be more luminous and lefs 
equivocal. I procured large rabbits for this pur 


4 


Bite of the Viper on the Parts, the Nerves of which 


had been divided. 


_I divided the fciatick and crural nerves of the 
right leg of a rabbit. I ftitched up the incifed 
fkin, and had the leg bit by three vipers, ’each 
viper biting thrice. The rabbit returned to its 


’ food a little time after it had been bit, and reco- 


vered. At the end of twenty days I employed it in 


another experiment. I muftremark, thata degree of 


- Motion {till continued_in the leg, and that I had 


my 
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thy doubts as to the crural nerve having been ee. 
tually divided. is Tyegagy: 
~~ Teut the feiatick and crural nerves of the right 
lee of another rabbit, affuring myfelf that they 
were completely divided. Having ftitched up the 
dkin, I had the leg bit by three vipers, each of 
which bit thrice. The rabbit died at the end of. 
eight@en hours; the mufcles of the lép that had 
been bit were black, livid, fwelled, and fphacelat- 
‘eds the abdominal mufcles were inflamed ; as was 
alfo the whole of the internal part of the fkin. 


Thefe two experiments could not have been more — 


contradictory to each other; it is however certain, 
that in the fecond cafe there was a true difeafe of 


the venom. The firft cafe proves nothing’ more, 


than that an animal may, on fome particular occa- 
fion, be bit repeatedly, even by feveral vipers, ‘and 
hot have an attack of the difeafe. Cafes analogous 
to this have been related in the bie eae poe of 
this work. ak. 

cut the f{ciatick and crural nerves’ OF the leg af 
ftother rabbit; the nerves were effectually divided, 
and the leg had loft all motion. Ithen had the part 
bit by three vipers, repeatedly by each. The rabbit’ 
died at the end of fixteen hours. The mufcles of 
the leg were livid and gangrened throughout their 


. 
. 


whole fubftance. a 
I repeated this experiment with the fame cireum-" 


' {tances on two other rabbits, one of which died at 
the end of twenty hours, the other at thesend: 


of twenty-four. They had both the moft determi n= 4 


3 rahe 4 
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ed fymptoms of the difeafe of the venom, in the, 
Jeg that had been bit. 
Thefe experiments are pofitive and-uniform, and. 
prove indubitably, that itis of no confequence: as to | 
the difeafe of the venom, whether the neryes of the. 
parts.that are bit, are, or are not, cut; or whether. 
they communicate, or haye no longer any commuy 
Nication, with the animal, a 
‘But in thefe experiments, there ftill fubfifts a 
nervous communication betwixt the part bitten and : 
the animal. This communication is formed by 
the fkin of the animal that covers the part where the ° 
venoi is received. We muft therefore put a ftop 
likewife to this communication, by removing the 
fkin. | 
_ After having divided the fciatick and. crural 
nerves on one fide, of a rabbit, and ftitched ‘the in- 
cifed fkin, I made a circular incifion in the leg, at 
four fingers’ diftance above the part where ‘i had 
propofed to have it bit by vipers. As foon as the” 
incifion was made, I ftitched it all round. I then 
had the leg bit repeatedly by three vipers, the teeth’ 
penetrating into the fkin. At the end of two hours. 
there was no fymptom of difeafe; at the end of fix | 
the part that had been bit was vifibly inflamed ; 3 at : 
the end of ten, there was an oozing of blood from 
the part of the fkin that had been punctured by the — 
teeth of the viper; at the end of twenty-two, the 
blood flowed in ftill greater abundance ; at the end 
of twenty -four, the part was very much fwelled, but 
no lividnefs was to be difcered ; ;.at. the end of 
thirty 
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thirty the fkin opened, and a wound formed. The? 
rabbit after living eight wet was 2s employed on ano-° 
ther occafion. 

In thigIaft experiment, there can be no doubt but’ 
that’ the‘ difeafe of the venom was: ‘cotimunicated to 
the patt bitten, although it was not very violent: | 

t now thought of making a ‘compatative experi 
ment. . 

For this purpofe t hid a ‘rabbit bit repeatedly i in 

the leg ‘by three vipers, without cutting either the” 
nerves or the fkin. At the end of eight ‘hours the” 
leg was ‘fwelled, but not livid. At the ‘end ‘of twen- 
ty- TWO, a cyft Cis) etn} filled with a basse tA 


i ot hae & 


at the part bitten ; the ‘mutcles of the ia were 5, 
vid and gangrened ; the heart, auricles, “and | large a 
veflels, were filled with black, and grumous oe 
and there were concretions of blood -eyen in the 
aorta, which i is ufually found empty. . sid gah og dana 
I repeated, the preceding experiment ‘on three 
other rabbits, and, after dividing the nerves, make y 
ing the circular incifion in thefkin, and ftitching “it, 
had each of them bit répeatedly by three vipers. 
They all had fymptoms of the difeafe of ‘the ae 


in the part bitten. 


I had another fufpicion, that there’ might = 


fubfift, after all, fome nervous “communication bes 
twixt the animal and the leg, after the feiatick 


nerve was divided. I conjectured that the Viper 


might . 


. 
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might have ftruck its teeth on fome'fibre of the - 
great gluteus mufcle; which defcends. very low in 
the leg. This was a fufficient’ inducement to me 
to make the’ following experiments. 

I divided the. fciatick and crural nerves on one 
fide, of a rabbit, and made a circular incifion in the 
fkin, which I afterwards ftitched. I had the lege bit 
by three vipers, by each repeatedly, but in fo lowa 
part as to avoid the above-mentioned mufcle. At 
the end ot two hours the part that had been bit be- 
gan toinflame; at the end of twenty-two the fkin 
was broken; but not puffed up; at theend of for- 
ty-two the animal was apparently recovered ; and at 
the end of eight days, was employed in other pur- 
pofes. 

I divided the {ciatick and crural nerves on one 
fide, of another rabbit, and made an incifion, which 
LT afterwards ftitched, for the whole circumference 
of the leg... 1 had the leg bit in its inferiour part 
by three. vipers, each viper biting thrice. At the 
end of eight hours, the fkin burft, and difcharged a 
humour; atthe end-of twenty-two this broken fkin 
was {welled and livid;.and at the end of-fixty, the 
rabbit was in a dying ftate! I opened it, and found 
all the mufcles of the leg gangrened, and almoft the 
whole of the adipofe membrane that covers the ab-' 
-dominal mufcles full of extravafated .blood. The: 
bloodin the heart was ina diflolved ftate. 

I divided the fciatick and crural nerves of another 
rabbit, and made:an incifion in the fkin, which I | 
ftitched, all round the leg. [had the inferiour part 

| 3 of 
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of the lee bit. repeatedly by three vipers. “At the 
énd of two hours the’ part that had’ beet’ bit 'was be- 
come fwelled; at the end of eight it was confidera- 
bly fo; at the-end of twenty-two, the fkin’ was 
broken, but without {welling ; atthe end of fotty- 
two hours, there was fimply'a wound at the -part 
bitten. ‘The rabbit lived’ ten days, and was ems 
ploved intother. experimentss2 9 60 6 oo 

- Thefe experiments fhow, that the venom» ua the 
viper produces its ufual effeéts on the parts bitten; 

jotwith{tanding all nervous communication has been 

ftopped, betwixt thefe and the other-parts of the 
Animal. But it is ‘not yet decided, whether, fup- 
pofing fome ative principle which mixes with: the 
blood to be feparated from the nerve, this princi- 
ple does, or does not, ceafe to exif the inflant the 
nérve is divided 3 particularly as the nerves ftill re- 
main in the part bitten, although they are no‘longer 
the inftruments of fenfation, and ksi: a ve 
‘This refle€tion made me: fall upon the sia ote hie | 
periments. 2. Dai Bt 4 my PSE ai 90 Lh a" 

I divided the foiatick and eine nerves on One 
fide, of a rabbit, and likewife made the citcular ,in- 
cifion ithe fkin, which I ftitched. left the» part. 
‘in this ftate during fixteen hours, and thenvhad it~ 
bit below the incifion by three vipers, each of which: 
bit repeatedly. The rabbit died ‘at thé éndsofitwen-) 
ty-two hours.) All the mufcles of theleg avereelix’ 
vid, gangrened, arid putrid ;. the pericatdiuniiwas 
filled with a tranfparent fluid ;. the right ventricle 
and right auriclé were filled with black grumous_ 

blood ; 


~ 
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blood ; and the blood in the large veflels was im 
the fame flate, 


Effetts if the Bite of the Viper on Rabbits, the pias 
he _ Martow of which % was divided, 


I fhall conclude my experiments on the parts de- 
prived of their nerves, and bit by the Viper, by ree 
lating three experiments made on rabbits, the {pinal 
matrow of which had been entirely cutthrough. I 
‘divided it beneath the loins, and in fo effectual a 
way on all fides, that there could be no fufpicion 
of : any communication of nerves, betwixt the legs 
andthe other parts of the animal. | 
- The fpinal marrow of a rabbit having been di- 
vided in the way I have juft mentioned, and a circu- 
lar incifion round the leg made in the tkin, which I 
had {titched, I had the fetunue part of the leg bit 
by three vipers, by each repeatedly. At the end of 

an hour, a fmall tumour formed in the part bitten ; 
at the end of two this part was very much fwelled, 
and very livid; and the rabbit died at the end of 
— feven. The part that had been bit was gangrened 
all over, and the gangrene penetrated into the whole 
- fabftance of the mufcles that had been wounded by 
theteeth. The blood in the heart was black and 
grumous. 
I divided the {pinal marrgw of another rabbit, 

a the help of {ciffars detached a great portion 
: Bb of 
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‘pf the kin that | covers the crural idles Wash 
the latter were in this manner laid bare, L A 
bit repeatedly by three vipers. A few minutes af- _ 
ter, there were fymptoms of the difeafe of the y 
nom in the, part, and the rabbit died at the ¢ 
feven hours. The. mufcles.. that had. been of were 
livid and inflamed ; - the blood all about them was 
extrayafated , into. the. cellular, ERRAPA ARTS 
Were: livid. {pots in the, lungs and. te rt w 
filled with blood, which was almott i in n entire x 
ftate of diffolution. ea | : 
| Pag oe 
I repeated this experiment, on another. 1 ra 
‘with the fame circumftances, and the. ia as 
‘likewife the fame. The rabbit dic ed at the é 
fix hours, with the mufcles of i its leg afebied by ye 
difeafe of the venom. pel a ee 
Thus are we affured, that the nerves which char 
“fent to the parts bitten, i in no way contribute } 
difeafe of the venom of the viper, and that tae <i 


nom is altogether innocent to the nerves a 


fom 


“tant truths we were before ignorant | of. 
* fill hidden from our fight, | is the za 
blood, united with the venoin, ae 
fant 1 when i it ‘is ‘inclofed i in the vellels | 


mal, and not coagulating in the « open, aire nS 
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pa of ibe Vout on the Parts bie an Aninial, i 
rt Circulation op which was #8 interrupted. 


me hoped to draw fome’ dioeinlaiaei oe the expes 
‘fiments which follow. They confifted in examining 
the effects of the bite of the viper, on the parts of 


@himals in which the arteries and’ veins had. been 


t: previoufly tied by ligature. This. was altogether a 


‘hovel enquiry, and i it-was not at all amifs to know 
“thé effects that would be produced i in fimilar'cafes: | 

“Emade a ligature i in the belly, om the aorta def 
éendens and vena ‘cava of a rabbit. “Having ftitched 
‘the fkin, I had the leg of the rabbit bit by: thiee:vi- 


‘pers, by each repéatedly,. The ahimal died at the 


end of nine hours.) The leg was gangrened inthe 
‘part where the bites. had been teetived, but in no 


apes, ry 216 A eke 
“TD divided:arid Kemabreed in hte betiy of a sndlihie 


ane arteries and veins that go to’ the right leg, and 
--Tikéwife removed a large portion: of the fkin of the . 


leg, which I kad: ‘bit at the part where the mufcles 


_ ‘were bare, bythreé vipers, each of which bit thrice. 


~ At the end of an hour there were certain fymptoms 


@flocal difeafé, At the end 6f-two hours thé leg’ 


_ 4was'livid at the! part: bitten, but not elfewherey The 


heart was filled with black and grumous bloods) 
» I made a ligature, asin the firft experiment, on 


fhe arteries and veins within’ the belly of two'rab« 


: aes Each of them was bit repeatedly by three vis 


nae ee 2. B boa 1D * js Are 


a x 
mes, 2) oe 
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pers. In one of them the tkin was in an entire 


frate; in the other-it was cut cireularly,) as aman 


amputation, and ftitched. They were both dead at 
the expiration of twenty hours. There were fymp- 
toms of difeafe in the parts bitten. : However, the 
difeafe was flight, and neither deep nor extenfive. 
The blood in the heart was black and coagulated. 

I divided in the belly, the arteries and veins of 


another rabbit, but negleéted to have ‘it bit by vi- 


pers. «Ir died at the end of fixteen hours. The - 


lungs were livid ; and the heart, auricles, and great 
velfels, filled with black and grumous blood... This 
experiment is a ftill’ further demonftration to, us, 


that the grumous blood in the heart and neighbour- 


ing veflels is an equivocal fign, when it. is taken 
alone, and without being accompanied by others. ._ 


os D repeated this experiment of making a ligature 


inthe belly, on the veins and arteries, on three other 


¥ 


rabbits, having éach of them bit in the leg by. three 


vipers, | They all three died in lefs than. feventeen 


hours. The mufcles that had been bit were at- 
tacked by the difeafe of the venom, but ‘not the 
adjacent ones. This local difeafe was but of Tittle 
confequence. . + “1 ~~ 


"4 


| ae 


deduce with certainty from thefe expe- 


riments, that the venom of the viper produces its . 


ufual effects, even When the parts bitten no longer 


participate of the circulation ofthe blood in ‘the — 


ahimal machine. Ih thefe cafes we fee in general, } 


that the difeafe is lefs extenfive and lefs violent, than 


wheti the blood circulates ia the part; and this” 
» ar a particular | 


os". ra 7 


af 
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peeculey agrees very well with the experiments in 
which the venom was sinjetted into the jugular vein. 


‘ Leib 


zipias a ine hexose on Bhs ih Veffels of hice 
were cyte. 


_ I was defirous of feeing ree would happen to a 
rabbit, the crural arteries and yeins of which were 
tied, and cut beneath the ligature, feveral hours pri- 
or to the leg being bit.. In thefe cafes the blood 
has not only ceafed to circulate in the leg, but has 
been a long time ftagnant: it. may already be 
changed in a great meafure, may have fuftained a- 
_ confiderable lofs in its quantity, and may be depriv- 
ed of a fubtile principle of fome kind or other. The 
tabbit that I got ready in this way, remained in this 
ftate during upwards of eight hours... At the end of 
that ‘time, I had it bit in the leg by three vipers, 
_ each of which bit repeatedly, the fkin having been 
" previoufly removed from the part. The rabbit died 
three hours after, The mufcle at the part where the 


: vipers had bit, was fomewhat darker than in the 


adjacent parts ; but this was {caroely fenfible. 


I cut the crural artery and vein of a rabbit, in the 
fame way beneath the ligature, and waited ten hours 
before I had it bit. At the end of twenty hours it 
owas very lively, and I had it again bit repeatedly by 


_ three vipers, the leg being previoufly bared of the 


"kin, in the part bathers It died fixhours after. The 


mufcles that had been bit were livid throughout 


BDF. their 
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cheir whole fubstanee, but the difeate ‘was con 
tothe parton which I operated. 

I repeated this experiment on two other ea 
having them bit each in a leg, without removing” 
the fkin, eight’ hours ‘after the: ligature had been — 
made, and the crurak artery and vein cut. I took | 


the _ precaution to make repeated compreffions on. 


the deg, pitt the ate and Moke ‘blood might 


died 3 in lefs than eleven hours. The fat es sahieeetthig” 
teeth had entered appeared of a deeper colour than 


ufual, and this difcoloration penetrated to thedepth- 
the teeth’ had extended to, The wees, oot were in 
a natural {tate, ae Ts BABY paca ) 


T got ready ‘two ‘other rabbits! in the’ fame way, as . 
a comparative experiment 3 3 they were therefore not 


pit by vipers.” 'F hey were Rak fae at: tthe end of | 


ipventy -two hours, sie ae lets th ore 


Tt tow ‘remained’ ‘to'examine the  effek Ss 's OF theve> 
nom of the viper, after. whan tied the arterial ed 


y t ;* 


’ 7 * 
venous yeffels feparately. “LS Sy OO aee 


For this purpofe: iE exits a vienna on the vena 
‘cava inthe belly of'a rabbit, and afterwards made 
the circular incifion in the tkin/of ‘the legyand siceh 
‘ed it. I then had the leg bit repeatedly by three 


vipers, At the end of ‘twenty-four hours, there 7 were 


Silat of the difeafe of the venom in ‘the p 


tten. J killed be wit in Ass fates: au found 


rae in up ck eT ere livid, and 
“aS “a URL re : Nop 13 - i. eee rede the 
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is the’adipofe menibrahé filled with ‘dark extravafated 
‘Blood. , 


I tied in the belly, the vena cava of anothe tab- 
Bit, and had its lee bit repeatedly by three vipers.’ 
At the end of two hours there was an’ extenfion of 
the fkin at the part that had been bit, but fcarcely 
any fenfible fwelling; at the end of four hours, a 


- rhoifture exuded from it; at the end of ten hours 
the {welling had encreafed ; and thé rabbit died at’ 


the end. of Aiftele ‘The part bitten was livid and 
gangrened throughout its whole fubftance ; the dif-' 
eafe was, however, entirely confined to the leg. 

The confequences of experiments -on two other 
rabbits treated in the fame way, were pretty fimilar. 

I tied the aorta in the belly of a rabbit, and had 
its leg, covered. by the kin, bit repeatedly by three 
vipers. At the end of fix hours, the fymptoms of 
difeafe were perceptible, and the rabbit died at the 


end of fifteen, The leg was fwelled and livid, and 


the difcoloration penetrated fome depth into the 
‘mufcles. The blood: was black in the part that 
had been bit, and was eat in the large vel- 


 fels. 


This experiment repeated on two other rabbits 
was attended with pretty much the fame fuccefs. 
* T fhall conclude this chapter, by relating in a 
few words, two experiments made on taniats, | in the 


¥ belly of which I had divided all the lymphatick 


~- veffels I could find, as far as the ductus thoracicus. 


i An hour after this operation, I had both. rabbits bit 


‘ 
‘< 
a 


3. 


Pi in the legs, covered by the fkin, repeatedly by three 


a 


Bi bmg 3 ; Vipers. 
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vipers. At the end of fix hours the leg in Tipkssex:: 
Ribited the moft eertain marks of the difeafe of the. 
venom. ° It was livid and fwelled, and a good deal 
of humour oozed from it. Both rabbits died atthe) 
end of eighteen hours, and the mufcles of the leg. 
in each, were livid ips i ans: their whele Abe: 
_ flance. 

Expecting hattiiig from the continua f thefe 
experiments, and feeing that the ftoppage '« the 
circulation of the lymph and chyle has no influence 
on the ufual effects of the venom of the viper; I did 
_ not think it neceflary to make any fecther progrefs 
in this fubject. oS qoa od £ 
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a of the Venom wn the Viper on Blood cs to 


sie id Air. ) 


ALTHOUGH the experiments hitherto pee | 
afford us very important information, we are fill in 
‘the dark as to the circumftance of the blood | coaguy 
lating when united in the veffels with the venom of — 
the viper, “and not coagulating when blended nah 
the latter in the open air. I have at leaft conceiv= 
ed that I conftantly diftinguithed a very fenfible 
difference in this fluid, when I had the leg of | an 

~ animal 


aie ~~ 


> 
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animal bit after its being feparated from the animal 
itfelf,and when I had it bit, either ftill adhering 
in an entire ftate to the animal, or faftened to it me- 


_ »chanically.. 


. In this uncertainty, I judged it expedient to make 
an analyfis, followed by the experiment of Mead, 
-that relates to the effects of the venom of the viper 
on the blood drawn from an animal ; and as Mead > 
‘made his experiment on a fmall quantity of venom 
and a large quantity of blood, I determined that 
my trials fhould be on much finaller quantities of 


_ the latter, that the effects might be more fenfible. 


I let fall into a {mall conical glafs, three drops of 
the venom of the viper, and twenty drops of the 
blood that flowed from the neck of a fowl, into 
which I had made an incifion. I reclined the glafs, 
and fhook it circularly for ten feconds, that the ve- 
nom and blood might mix well together. 

_ Atthe fame time I let fall into a fimilar glafs, 


twenty drops of the blood of the fame fowl, in, the 


fame ftate as the laft. I fhook the glafs as I had 
done on the preceding occafion, that, the venom 


excepted, all circumftances might be alike. At 


the end of two minutes, the blood unmixed with the 


_ venom coagulated, and was of a fine vermillion co- 
Jour. Onthe contrary, the blood united to the ve- 
~ nom was black and fluid, notwithitanding it was a 


little vifcous and compact. 
I repeated this experiment, and the event was the 
fame. The venomed blood didnot coagulate, and, 


as before, was of a dark colour; whilft, on the con- 


trary, 
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‘trary, the blood that was not venomed coagulated © 

very ‘foon, and ftill preferved its bright red colour. © 
[repeated this experiment on the blood of a'guis 


_ neapig, one of the legs of which I had cut off. “Phe | 
_ -yenomed blood at the end of twenty-four hours was — 


fill black and diffolved, whilft the other coagulated’ 
im Jefs than two minutes, and continued to preferve 
its red colour. ‘The venomed blood did not har-" 
den till it dried by degrees and fplit into -feal ye 
and 'preferved its black colour till the laft; inftead’ 
of which the blood.in a pure flate, fill ‘continued 
red, even after it had dried and-{plit. © 9 9 .e 8). 
\-'The black colowr of the blood that wits mixed 
- with the venom, agiees very well with the moft) 
ufual effects of the’bite of the viper on animals, - 
and with the effects of the venom introduced into Af 
the jugular vein of rabbits. But the other circum-' » 
ftance in thefe latter experiments is'altogether fin- - 
gular and unexpected.. Inftead of the venom coa- 
gulating the blood, as one would fuppofe it ought 
to do, it even keeps it from that coagulation which — 
is natural to it in the open air, and’ preferves it ina’ 
conftant ftate of diffolution. Here then the venom 
not only does not produce its ordinary effe& on the 


Llosa namely, that of coagulating it, ‘but produces « 


an altogether contrary-effect, namely, that of keep- 


ing it ina diffolved ftate, and fo preventing that 


coagulation which would otherwife take ‘place. — “oh ha 
This fingular effeé&t of the venom on’ ‘blood exe 
pofed.to the air, feemed to promife fome important — 
ici hi relative to the action of it that: fucceeds 
the 
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the bite of the viper in animals. I refleéted, that 
this bite is entirely i innocent to the viper itfelf, and 
likewife to many other animals with cold blood; 
and that it is not mortal to certain animals, fuch as 


_. frogs, in which it does not produce the diteafe of 


the venom till very late, and with difficulty. In - 
eonfequence of this, I perfuaded myfelf that the 
effects of the venom on the blood of vipers and 
frogs muft be very different from thofe it produces 
on the’ bload of warm animals, and that from this 
difference, that of the difeafe and death of thefe 
animals muft precifely depend. Thefe were my 
reafonings, and I drew no {mall a ae Hom 
them. . 

T accor dialy put intoa fnvall conical olafs, three 
drops of venom, and thirty drops of the blood that 
flowed from the neck of a viper, after ] had cut off 
its head. I fhook the glafs, as ufual, The blood; 
which became fomewhat darker, did not coagulate. 
At the end of two hours there was a feparation of 


ferum, which floated on the top, the red part of the 


blood being beneath. This was dark, and vila 


| ved glue, but was not coagulated. 


’ I] had at the fame time got ready a comparative 
experiment. I had put into a glafs of the fame 


kind, thirty drops of the bleod of the fame viper, 
_ but without having introduced the venom. I fhook 


the glafs, as ufual. The blood did not coagulate, 


‘and became covered with a great deal of ferum, 


through which the fanguineous fibres, which were 


sid red, were diftinguifhed, At the end of two 
hours 


ae 


Bo iron tTawa ~ 


hours the ferum’ was in a much larger quantity ‘than. 
_ im the preceding experiment ; at the end of twenty- 
four the red fibres were in their ufual fate; but 


notwithftanding this, the blood was thinner than 


that which had been venomed. At the end of thir~ 
ty-five it was ftill fluid, with a great deal of ferum 
| fwimming on the furface ; at the end of fifty it was 
become thicker and more tenacious ; and see 
of fixty was dry and red. orm 


hes vote vk. @ 


I mixed ina glafs, three drops of venom with fifty . 


of the freth blood of a viper, and received in ano» 
ther glafs fifty drops of the fame blood, without 


making any addition to it. “T fhook both glaffes a 


little, and’ equally. The blood unmixed with ves 
nom, remained till the laft redder than the other, 
and with a greater proportion of ferum. At the 
end of thirty hours-the venomed blood coagulated, 
but the other did not. 

We fee by thefe experiments, that the eutaiak of 
the blood of vipers which has been united with the 


venom of the animal, agrees very well with that of 


the blood of warm animals blended with the venom 
in the fame way, notwithftanding there is ‘a great 
difference in all the other citcumftances. | Thefe 
experiments, howeyer, are as yet too little varied 
to admit any certain conclufions to be drawn from 
them. Ok Skid 


I put three drops of venom into a rites and : 


added thirty drops of the blood of a frog, the head 
of which I had juft cut off. I likewife put | 


drops of this blood into a glafs, without addi ng any 
venem. 


in ie 


. en 
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venom. 1 fhook the two plafies, as ufual, and at 
the end of thirty minutes examined the blood in 
each. I found the venomed blood black, but not 
coagulated, The blood unmixed with venom had 
lef ferum than the other, was redder and more 
fibrous, and was likewife in a fluid ftate. At the 
end of three hours the blood was black and dif- 
folved, but vifcous, and ‘without any apparent fe- 
tum. The other blood had a great deal of ferum 
on its furface. At the bottom it was red and coa- 
gulated, but the -coagulum | was tidy eable, fibrous, 


. and vifcous. 


Not fatisfied with this lat experiment, which I 
zepeated twice with pretty much the fame fuccefs, 
I determined to make at the fame time, ¢xperi- 
ments on the blood of vipers, on that of frogs, and 
‘on that of guineapigs, and to follow: ininutely all 
the changes that I fhould obferve. 

1 took fix conical elaffes, fimilar to thofe I had 
employed before, and ‘put into each of the three 
firft, four drops of venom, and thirty drops of 
blood. In the firft glafs was the blood of a viper, 
in the fecond that of a frog, and in the third that of 
a guineapig. In each of the other three glaffes I 
fimply put fifty drops of blood, taken from one of 
the fame annals, and in the fame order. I fhook 


the fix glaftes a little, and equally, and then left 
~ them. i in an undifturbed ftate for fome time. At 
_ the end of a few minutes the blood in the three ve- 


nomed elafles was black, and much more difco- 
‘toured than that in the three others, and was al- 
ready | 
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ready coagulated ; the blood of the viper ui 
with venom, was however much lefs fo ela 
others; and was perhaps rather vifcous than eff 
ally coagulated. The blood of the viper. is defi les 
of a darker red than either that of the frog or gh 
neapig. At the end. of. fome time, J obferved chat 
the venomed blood of the viper, and that’ of the : 
frog, had a good. deal of | ferum on their furface, 
but that there. was none on that of the yenomed 
blood of the _guineapig. st here. was likewife no 
appearance, of ferum. on the furface of the i) ood i in 
the three plafies, in which it was unmixed with 
venom. At the end of eight hours | the. blood. of 
the frog. contained as much ferum as. ‘the venomed 
blood, and was in the farne diffolved. fate as “the ; 
Jatt, but, redder. The pure blood. of ‘the. viper | 
never had any. ferum on the top, and continued 
‘coagulated as ufual ; but. the venomed blood” of 
the viper was. darker than the other, diffolved, et wd 
extremely vifcous. At the end of three days 1 | 
-venomed blood of the viper fill preferved the large “3 
quantity of ferum it had at the beginning 5 ‘ity 
-however, black and vifcous. The blood. of the “ 
Viper, unmixed with venom, hada little er 


= 


was red, fibrous, and almoft wholly coagulated. 
The venomed blood of the Hoey was. eens 


had a preat deal of Pe on ‘its Lite ene 
lated, and redder than the other. — The venomed 


° &s S 
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Ddlodd lof the » Buineapig was Mb lacks ewilcous, and 

without ferums oi) 0 ret 

- At the end of eight hours I eksiakaiid ties ted 

» globules of the blood in the three» venomed glaffes, 

and found them but very little changed in: fhape, 

“and {earcely different from the globules of the 

pure blood in the three other | glaffes. At the end 

of eight days, however, I found that the globules 
of the venomed blood of the viper were confiderably 

-altered in fhape ; feveral of them were broken, and 

they were in general much more changed than thofe 
) © of :the viper’s blood: unmixed with venom... The 
ei ~ globules of the venomed blood of the. frog. were al- 
> “mot all, ‘diffolved ; 3 thofe that were not were disfi- 
_ ‘@ured, and very much. broken.. The venomed 
_ > ‘blood of the) guineapig had, ‘on. the’ contrary, its 
globules enlarged ; they had) in fome meafure 
# ‘changed their fhape, and were in a greater ‘or lefs 

_ degree diffolved ; they did not differ a great deal 
"from thofe of the pure blood of the fame animal. 

+ © Thefe lat obfervations” on the globules of. blood 
. -ean be of no ufe in explaining the immediate ef- 
‘} » fe&ts of the venom of the v iper on its being intro- 
«duced into ithe veins ; and the changes we have 
iy Teen i in thefe globules are not obferved till a long 
© -time after the action of the venom on the animal. _ 
vaE the animal is fmall, it is dead a long time. before 
a of thefe changes are obferved. ¢ 

‘ L repeated the experiment on the blood’ of the 
i _oviper, frog, and guineapig, twice, and the confe- 
b equences, ae aha they were not in every refpeét 
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perfectly fimilar, were very uniform. I have 
therefore deemed it unneceffary to enter into a de- 
tail of them. wu Aa 

We fee in a general way, ‘that the venom of the 
viper changes the blood both of warm and cold 
animals black ; that sof the animals on which it 
aéts as a venom, and that of thofe on which it has 
no fuch a¢tion. This very uniformity of change 
of colour fhows, however, that the venom of the 
viper does not kill animals, in confequence of the 
principle that changes the blood with which it is” 
united, black. It would otherwife be wivendm ‘i | 
the viper: itfelf, which it is not. , 

But it is not the fame as to the aac of 
the blood. The-venom aéts little, or not at all, on 
the blood of the viper, and the trifling variations « 
we have obferved in this refpeét are not at all'to be ~ 
attended to. It is otherwife as to the blood:of the 
frog, and ftill more fo'as to that of the guineapig. _ 
Scarcely is-the latter in the glafs, when it coagu+ 
lates; inftead of which if itis» blended with a few 
drops of venom, it coagulates no more, ‘and 180+ 
tains black, vifcous, and without ferum. ‘T ‘This - 
effeé&t of the venom is the more fingular, as one — 
would fuppofe that it ought to produce a very con- _ 
trary one. Does the venom, when‘united with the 
blood, becaufe it isa venom, or’ from fome other © 

principle, deprive it of the power of coagulating >” 4 
"Tr has been fecn that the venom of the viper — 
produces a fenfible change on the blood drawn 
from the veffels of an animal. In thefe cafes the | 

Rae. : : blood { 
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blood becomes black, and remains fluid, inftead of 
coagulating, as it conftantly does, when it is not 
mixed with the venom. © On the contrary, this 
venom, when ‘it is introduced into the circulation 
of an animal, fuddenly impedes it, by eaufing 2 
coagulation of the blood. The effeéts of the ve- 
nom on the blood of animals are certain, but we 
do not.on that account know, on what they de- 
pend, nor by what mechanifm all thefe changes 
are wrought. Does the venom of the Viper act on 
the blood fimply as a venom? that is to fay, by the 
very principle that renders it mortal?-—We have feen 
_ that this venom is a true gummy fubftance, and 
that it has all the properties which characterize 
- gums. We have likewife feen, that gums are en- 
tirely innocent. to animals; and I have. obferved, 
_ that when they are inje@ed in a very finall quantity 
_ into the blood, the death of the animal/is by no. 
means fubfequent. But why may not the black 
colour of the venomed blood, and the fluidity it 
' preferves out of the vefléls, depend on the gummy 
principle of the venom? We know that gums 
abound with phlogifton, and that phlogifion gives 4 
black tinge to the bloods It is. true, that as a 
gummy fubftance, it feems that, it ought rather to 
- Coagulate the blood, than to keep it in a ftate of 
; diffolution 3 but experiment alone can reply to all - 
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at is . bial gine = cage 
i nodes ytchygiets ean tm oy eRga-2 
Congraive Esprine made or Gum Arabick. © 
. OT ae) st boner: = eS oh pahowrg a 
x  Ediffolved.a few stilts anal 
quantity of warm, diftilled, water. ~The mucilage” 
was tran{parent, and: almoft fluid. et entre se 
of this mucilage into a glafs} and added fixty 
BE the blood: of ‘a pigeon, at the— Prin re ¢ 
etre - ane sage ees 


oll shbetipe into taba safes "A8 dt a ahs si 
drops of the fame — pie ini? off fam 
ftate. trertahe™ « ee ; 
I fhook. both glares for afminute, alee 
. tents might be well blended’ together. Atthe end” 
_ of two minutes the blood united with ‘the gum : 
- coagulated, its: colour continuing redas nits nature 
ftate, and’ no feparation of ferum’ followed, 
. though T kept it two.days in the ela! Cree looc 
; in the other glafs fuddenly beeame ek, a cons | 
tinued flbid astufual. Mai: 
We etre a a ‘that 9 si 


chat re evi not ‘el propery of keeping is 
“diffolved flate, and preventing its natural Coagulas 
tions "Thus, then, the changes that at are Wrous ht Naat 

e blood by the venom of the vi are not the’ 
mr of a gummy principle, | warae ome 
principle yet unknown to us, bgp ae ve 
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hitherto bao able to diftinguith nothing more ix 
this humour,. than a gummy principle; and 4 ve- 
homous principle deftru€tive of animal life. 

I was afterwards defirous of trying whether the 


-- Venom of the Viper would be’ no longer a venom 


When mixed with the blood: For this purpofe, I 
put into a glafs thirty drops of the blood of 4 pi- 
Seon warm from the veflels, and three drops o 
venom. I blended the liquors well together, and» 
after twenty-four hours were elapfed, applied feve- 


tal drops of the mixture to the muicles of a pi- 


Beons The pigeon furvived, and at the end of 
thirty hours feemed {carcely to have any fymptom — 


' Of difeafe, 


I prepared 4 mixttire of venom and bldod in the 
fame way, in another glais, but made it with an 


_ €qual quantity of éach fluid) Two minutes after 


IT covered with it the wounded mufeles of a pigeon, 


which, although it furvived; had certain ymptoms 
Of the diftafe of the venom. pT : 


T repeated this experiment on four other Pigeons: 


Three of thém died in 1e than eighteen minutes é 
find the fourth had fo violént an attack of the dif- 
tafe, a8 not to recover till the eid of the Gxth daycy.: 


I got réady two other pigeons in the fame way, and 

‘did not employ the venom till Kalf an_ hour after 

ts union with the blood iti'the glafs:. Both pigeons - 

a It appears from all. thefe experiments, that the 
renom does not lofe its deadly qualities in confe- 

gence of being united with the blood: 
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We have feen that the venom of wi 


true gum, and that it has all the effential propertie 
of agum. Why may not this venom prevent the 
coagulation of the blood in warm animals, and 
likewife in feveral of the cold ones, asa fimple’ 
‘gum, and not as a venom > And why likewif may 
not the blood of the viper be different from that of 
other animals, fince we fee that the venom is inno- 
cent to the viper, and. not fo to the others? _ 
In this cafe again it belonged to experiment to 
decides be a ea 
As it did not appear to me that the experiments 

I have hitherto related were fufficient to explain this 
dificult phenomenon, of blood which coagulates in 
the enclofed veffels of an animal, and which does not 
coagulate in glaffes in the open air, 1 thought it~ 
-neceflary to examine more attentively than before, — 
the effects of the venom on the legs of animals cut — 
off, and bit by the viper ; and likewife on thofe | 
on which a ligature had been made previoufly ta 
| their being; bit. I was apprehenfive that - might 

have made fome miftake in my prior experiments, 
and that fome neceflary attention might have ef 
caped me. It was natural, to conceiye, that after 
all I had feen in my laft experiments, t was better 
prepared for nice obiervance than, be ca? 5: aed 

With this prefumption, I made. t] | 


experiments. ale a | | 1h 

_ I had & pigeon bit in the leg repea edly by a 

viper, and a few feconds after cut off ‘the : limb, : 
There was a degree of lividity ar the. srecife {pox 

: | as ee 
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pwhere the, teeth had penetrated ; but this was 
-{carcely perceptible. | 


On repeating this experiment with the fame 
circumftances, the Coens were ane 


-fimilar. 


I had the leg of another pigeon bit ey a viper, 
a tnoment after I had cut it off. There was no 
fymptom of difeafe, nor any livid appearance. 

{1 wounded the leg of a pigeon with a venomous 
tooth, and cut it off immediately after. There 
was fome appearance of grumous blood in the 


-mufcle the tooth had pierced. 


I wounded the leg of a pigeon with a viper’s 


tooth that had been dry a long time, and at the 


fame time wounded the pigeon’s other leg with a 


venomous tooth. The wounds made with the ve- 


nomous tooth became livid, and this lividity pene- 
trated into the whole fubftance of the mufcle. 
There was no appearance of any change in the 
part of the other leg ne, had been Some by 


‘the dried tooth. 


I wounded the leg of aban with venomous 
teeth, and cut it ‘off immediately afcer. There 
was a dark fpot, which however I could fcarcely 


diftinguith, at the part the teeth had penetrated. 


I forced the venomous tooth into the leg of a pi- 


geon, and cut it off immediately after. There was 


. 


no fymptom of the difeafe of the venom. 

I cut off the leg of another pigeon, and wounded 
jt immediately after with a venomous tooth. Fhere 
was a flight appearance of dark extrayafated blood. 
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I again fiend a venomous stelle init ) the leg of 4 
pigeon, and cut it off immediately after. This was 
not fucceeded by any fymptom of the difeafe of the 
venom. ee 
I pricked the leg of a pigeon ‘Sihetedly with the. 
‘point of a needle, and cut it off immiediatély after. 
I obferved dark and extavatated blood at the | jet 
that had been pricked. phy eS 


” 


Although the greater part of rhiete experiments | | 


fhow, that the venom of the viper has no aétion on 


the parts of animals that have been cut off, there 


are fome of them, however, in which we find a 
flight appearance of dark and extravafated/blood. 
The experiment made with the needle rendered — 
what I was defirous of deducing from the others 
fill more uncertain, One would conceive that 
every time the large veffels are ruptured, and there 
is a fenfible Sorae halla from them, the fpots and 
dark colour may appear, without the. intervention 
of venom. we) fe 
‘It is in general true, that there exifts be abtghle 
difference betwixt the effects of the venom of the 
viper introduced into ; a leg that has been c ter E 
and the effects of the fame venom communic 
a leg that continues to make a part of the animal, 
This. difference may occur, either “becaufe ‘the 
quantity of blood in the amputated leg is] . 
becaufe the blood receives fomething 4 
or becaufe it, on the contrary, lofes ‘fomet in 


when 3 in contact with the, airs ‘te a | 
: | B58 
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ef thefe hypothefes is the thoft probable one, I 


‘made oe uo case 


ie 


+ 


Experim iments on tbe Venom oft the Viper on Limbs that 
Pi were Soeltered from the Air, ¥ 


~ I placed a pigeon in water i fuch a way, that I 
éould cut off one of its legs without there being any 
communication betwixt the divided partand the air. 
A moment before I cut it off I had wounded the leg 
with a venomous tooth . At the end of four minutes 
Idrew it out of the water. At the part where the 
tooth had pierced the mufcle, there was a fimall li- 
vid {pot, on which I immediately made ani incifion, 
and found it to have penetrated juft as far as the 
tooth and venom had reached. 

_ Trepeated this experiment twice, and the con- 
fequence was the fame. The livid fpot had ex- 
tended in the fame way into the fubftance of the 
mutcle, 

The blood of the leg slate a in ‘the water, 
flows from. the veffels in the fame way as if the 
part had been cut off in the open air. The fymp- 
toms, therefore, of the difeafe of the venom in the 
lee ftill adhering tothe animal, and the abfence of 
thefe fymptoms when itis detached, donot depend 
on the different quantity of blood that is found in 
the two different fates of the leg. ) 

eThis experiment feems. Midst ta determine ~ 
that, the. hbleod meets with no effential lofs when it 
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is alte to the air, firice Jit « does . silted n pro. | 
bable that the water which fuffers ced lood to: low 
from the leg, prevents this iupppied pride le from 
2 efcaping with it, 2 PAPO 
3 ; sn ae remains probable, then, thee the contact af Sais i 


air cauies fuch a change 3 in the | bloo . 
and that the air itfelf unites in fuciy . way seh, 
as to» produce the-diverfity of. effects we: have 

ee ferved,, althou it is certain, that. we ean 10 
— plain what this change “confi fts. in, an 


3 thefe cafes, the air unites  iefelf with the’ blood. ; 

: gry Hele seat tuitise:% ie tke 7 . ySe a°h 
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New Experiments On. Parts that. qwere. cul , after the 

: Circulation had been interrupted in ‘the 2 by, a Li- 
" gature.. f Uvegtia, 2b Cd RT Ri 


if ¢ i er ff ay wot vr beg mass 
> 

ped, had now an baypeannts experiment. to make, 

‘to determine the effects of the yenom. of the viper 


on site. animals: ued anions off. 


ul : 
Nf ote nee sffitenoe ef athree pot The ampu- 
Pad tation was made: over. the ligature,» which -w was 
| fo. very tight. as to prevent the fmallett hemorthi eres! 
| ~The leg when cut off had the moft decided ; — 
"toms of the difeafe of the eure he e 
a 3 on it, , the elfel Swern tok ok an 1 fwe! 


. opens the piuhiels t fares ‘that 1 the ‘ | 
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ee tenctel for the whole depth of thofe that were 
wounded, — 

~ Limmediately made a fecond experiment, firnilar 
in every refpect to the foregoing, except that the 
leg was not bit by a viper. It had not the i 
Bi he of difeafe. 

Thad the leg of another pigeon bit once is 

viper, and, after four feconds were elapfed, made 
the ligature and the amputation at one and the 


fame inftant. In lefs than a minute the fymptoms _ 
of the difeafe were apparent, ‘the whole fubitance we 


of the wounded mufcles being in a livid fate. 
I tied and cut off the lee of a pigeon, and imme- 
diately after had it bit once by a viper. The fymp- 


toms of the difeafe of the venom in the part were 
_ very violent, and the mufcles were livid throughout 


their whole fubftance. 


{ tied and cut off the lege of another pigeon, and 


had it afterwards bit by a viper. The whole fyb. 
ftance of the mufcles was livid, ee 

- ‘Thefe experiments feemed to me fufficiently Unie 
form to difpenfe with my multiplying them any 
further. They demonftrate, that the venom of the 
viper acts as a venom on thele parts, although tl they 


are detached from the animals, pronsed there is ag 


hemorrhage from them. 
We likewife fee, that it is not neceflary thae’ che: 


ufual circulation of the blood and other humours 


ftill continu€ in the part, fince Ihave fince 6b. 


Prey that ser venom acts ae legs that have 


been 
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been tied, even when they have been bit @ pretty 
confiderable time aster the ligature va been —— 


2 
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re the Head, 5 elated 

The experiments > Bg on “he ee “At ‘had 
been deprived of the head, in which it appeared to 
me that the difeafe of the venom was communis 


” cated with difficulty, gave me the idvaaad Gaite 


whether it would | be the fame with warm animals, 


. T hefe experiments have fome relation to thofe that 


were made on the legs of animals cut off and afa, 
terwards bit, and only differ from them in this pate 
ticular—that here the greater part of the body con- 
tinues in conjunétion with the leg, notwithftanding 
the blood flows i in a great quantity from the ie 
where the incifion has been made. 

I divided the trachea arteria of a fowl, Thibs Latins 
fixed in it the nozzle of a fimall pair of bellows; in. 

ftantly cut off the head. I now began to work the — 
bellows, and at the fame time had the leg of the 
fow! bit repeatedly by. two vipers. The fowl 
& for upwards of fifteen minutes. There were 


eep livid fpots in the leg, at the Beis the teeth 
d penetrated. _ 


agp yg | a 


+ 
4A repeated this experiment on two rabbits, and 


on ‘a guineapig. | a lived beyond ‘@il com pari- 


4 ‘fon longer than th ‘ee owl, and their life was not 
fy 


equivocal, as was to. be diftinguithed by the 


* volun- 
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voluntary motions of the parts: It is true, that in 
thefe laft I prevented the lofs of blood, in a ereat 
meafure at leaft, by tying the vefléls: and jt js 
certain that they might have lived much longer, if 
the total effufion of blood could have been pre- 
vented. The fymptoms of the difeafe of the ve- 
nom were manifeft in all the three, andin all of 
them the mufcles that had been bit were livid. — 
This experiment fhows, that the head of warm 
and perfect animals is not neceflary to life, Bt. 
though it is fo to a continuation of it. In a word, 
an animal may live very well, although deprived of 
its head, and may be fenfible to externa] objects, 
The pulmonary refpiration, and the circulation of 
humours in the parts, are fufficient for this effect, 
This principle of life is fill fftained in the ani- 


mal, which may reafonably be faid to be not alta. . 


gether dead, but only fo in part. — 
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“On the Caufe. if the De path ha Animals bit yi a Vi spor. 


* ne ha | 
i . GS, experiments on arimals in which the nerves 
were bit by vipers, fhow that the venom isa fubftance. 
; __ penfeatly innocent to thefe organs, that it does not 
ae occafion in them any fenfible change, and that they 
% are not even a means or vehicle of conveying.it to 
; the animal. _ In a word, it appears that the nervous 
{yftem does not concur more to the production of the 
* difeafe of the venom, than does thetendon, or any other 
* infenfible part © of. the. animal. On the other hand, 
% all the experiments on the blood, t ae of a 
yenom into the veffels, and fo on, conftantly evince _ 
that the aétion of the,venom of the viper is on the . 
- plood itfelf. This fluid is alone changed by the F 
4 ~-yenom, and this fluid conveys the vene mi to” the | 
- animal, and diftributes it to its whole 106 Pa. Th en 
ation of the venom, and its ‘effects on eth ae blood, 
are almoft inftantaneous. The colour 0 
is fuddenly changed, and the bright red ¢ 
js natural to it, becomes, livid and. black. | 4 
seeded by a fecond. The bloo¢ 
y in the lungs, fear 
é venous vellels. Some 
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the heart fill continues its ofcillatory motions, not- 
withftanding the blood it contains is, at leaft in 
part, coagulated. At other times, the heart beats 
with greater force, as if it wifhed to ftop the prin- 
ciple of coagulation that exifts in the blood. 

The coagulation of the blood of animals is cer- 
tainly the moft remarkable effe&t of the venom of 
the viper, and it is this which ought principally to 
eccafion the derangements in the vifcera, and in 
their fun@lions. But the whole mafs of blood is 
not coagulated in the animal, fince a part. of it apat.” 


pears in a diffolved ftate. The red andlymphatick . 


parts alone form tite coagulum, - the ferous part is 
more fluid and diflolved than before. It is certain 


at leaft, that the latter is thrown in great abundance — 
on the venomed parts, and fheds iO a in great 


plenty on the adipofe membrane. 
If the coagulated part of the blood is left for fome 
time in water, it lofes the black colour it had con- 


tracted, depofits the red part, which unites with the 
water, and leaves a tenacious, white, fibrous, fub- 


ftance, fimilar to the polypus. 
The blood, partly coagulated, and partly dift 
folved, produces a very violent derangement in the. 


organs of the animal. The part bit by the viper 

{wells inftantly, and becomes livid by fuccefive 

degrees. The blood in the large veins ftops ae 
acl 


coagulates. The ferous part tranfudes into the 


pofe membrane, which it entirely fills, The cire w 
culation is deranged in the vifcera, diminifhes by 


wt aa and at length ceales, The Jungs are. the 


¥v ileus. 
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vifcus in. which the circulation ceafes fooner than 
in the other parts. In a moment after the injectio 
of venom into the jugular vein, the blood coagus 
dates in the lungs, the veflels of which are filled a: 1d 
. diftended with this humour, in a Black condenfed 
"tate. Ina word, the circulation is totally impeded — 
and ftopped, and the animal dies. It, is a known . 
fact, that as foon as the circulation is ftopped in an 
animal with warm blood, death enfues ina few 
minutes, whatever the principle may be that binds 
sand unites together the circulation and the life, the 
» motion of the fluids and the fenfitive faculty, 
It will not be foreign to the purpofe to fpeak 
here of the animal irritability; or of that property . 
of the mufcular fibrés, by which a mufcle contracts 
on the flighteft touch. We muft conceive this pro- 
_ perty of the mufcular fibres, as fomething that difs. 
: fers from the nerve, or from fenfation: notwith-— 


ftanding it is true; that the nerve is the organ of : 
the voluntary motions of the animal, and that when 4 
it is touched, it excites irritability in the mufele; 


The nerve, in whatever way it is ftimulated, is al- . 
‘ -Ways motionlefs, and the mufele continues ‘to con+ 

tract after it is feparated from the animal 3 whence 
* it follows, that the nerve is rather the occafion than. 
the caufe of the contraction of the mufcles: _ ZeaS | 

_ An my work entitled De Legibus Irvitabilitatis neni 
9 primum Sancitis; printed at Lucea ia 1767; ldes } 
a monftrated that the netvous fluid cannot bé thé 
all tent caufe of mufe rimotion. The argtment$ 
» Padduced in that wor are drawn from the hypos 
lags 5 ay | | the figs - 
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thefis, that the nervous fluid acts agreeably to the. 
Jaws of fluids in general. If the nervous fluid was. 


different from fluids in general, if it had laws alto- 
gether different to theirs, or if it was analogous to 
el tricity, my reafons would be no longer applica- 
ble to the prefent cafe, : PP 

~ However this may be, it is. certain that the mo- 
tion of a mufcle feparated from the animal, does in 
no way depend on the animal, or on the fenfitive 
principle that refides in-it, and that the irritability 


“in the fibres fubfifts from itfelf alone. The itrita- 


bility of the fibres is therefore diftin@ from the fen- 
fibility of the animal, and two things which appear 
fo different, and which feem to have been feparated 
by nature, ought no longer to be confounded. 

But if this fenfitive principle, which conftitutes 
the life of the animal, is differnt from the irritabi- 


lity of the fibres, why, in a part feparated from the ~ 


animal, may there’ not fubfift an obfcure fenfation, 
an imperfe& life, relative to the fizeand tothe na- 
ture of the part feparated from the animal, and to 
the nerves that are found im that part ? 

In this fuppofition, there is no agreement, no 


' harmony, betwixt the life of the entire animal, and 


the obfcure fenfation of the part that has been fepa-— 
rated: but I do not fee why, in this cafe, the irs 


ritability may not likewife depend on the fenfation 
of the part; ‘The irritability would then depend on | 


the partial fenfibility, or would be the fame as ‘the 


- Jattér; that is to fay, it would -_ on the fenfibi- 
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lity of the part cut, and not on the fenfibility of the . 
animal... . ag 


But the opinion that an. aati fenfation of life 
fubfifts in the partsfeparated from animals, 1s feund- 
ed on an immenfe number of obfervations and ex 
periments, which I have promifed to give in the 
fecond volume of my Philofophical Enquiries on ~ 
Animal Phyficks, (Recherches Philofophiques fur la 

| Phyfigue Animale) the firft volume of which, in quar- 
to, was printed 3 in Italian at F lorence, in I 77 5. ’ In 
the mean time I can venture to affert, that.1 know 
a very great number of animals, even amongft thofe — 
that are called perfect, that is to fay, that have hue 
mours, heart, and vifcera, in which the hypothefis. of 
the continuance of animal fenfation, in parts that 
have been divided, is verified. “ ob, 

But whatever opi jon may be adopted + on invita 
bility, it is Mill certain that this property exifts in 
the mufcular fibres, that it is the principle of alk 
the motions of the animal, and that without it, all 
would be ftill, the organs would become, ulelels,, 
and the functions would be fufpended. | 

When I wrote the firft part of the prefent work, \ 
I was of opinion that the venom of the viper at= 
tacked the irritability in an immediate way, and | 
that the animal died from the lofs of irritability. in é 
the fibres. But I did not then know, that. the ve- | i 
nom of the viper has no action on the nerves, and: ae 
that when it is introduced into the blood, i it kills an “f 
animal in a few inftants.. This hypothefis ought ¥ 

_ owto be partly modified. It is not that in effect 
the 
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the itricability i is not dimi nithed, in the aniinal that 
has been bit, and that it is not even deftroyed in a 
little time; but this is rather an effect than a caufe, 
ee is a ‘confequence of the change caufed in the 
loc blood by the venom, rather than an effet of the ve- 
nom on the mufcular fibres. It fometimes occurs 
that we fee an animal, at the moment of its being 
bit, lofe all its voluntary motions, and {carcely dif- 
cover any of the lateft fymptoms of life. . 
"whe debility of an animal, after it has been bit, 
is in general very great ; but this fhows equally, 
that the fenfibility is affected : and as the venom 
does not a& on the nerves, but on the ‘blood, this 
diminution, of ftrength and fenfation, and likewife 


the diminution of the wee itfelf, may irene 


on the blood. ) 

-Thave had frogs bit in the leg by the viper, po 
have found upon pricking the crural nerves a little 
time after the bite, or upon drawing ele&trical. {parks 
from them, that they had loft but little, if any, of 
their irritability. It is very true, that this irritabi- 
lity diminithes with time, and that, on the death of 
the animal, it is frequently loft altogether’; ; but in. 
thefe cafes, the fenfibility i is likewife diminifhed and 
loft. - It is ‘befides certain, that if the crural nerves 


of the leg that has not been bit are ftimulated, they 


contract. with greater force than thofe of the other; 
and that they frequently contract ftill, when thofe » 


- of the venomed_ leg have no. i in any degree 


that property, De i sa a zs peke A 
Vou. 1. he ) ) eee “The 


402 » FON ToAN A 


The irritability.of the fibres, in animals bit by, 
the viper, ‘diminithes i in proportion | as the difeate i iS 
more. cohfiderable, and as it continues a longer 
time. . An animal that dies in afew minutes, pre- 
ferves i in its mufcles more irritability, than one that 
dies at the end of feyeral hours, or. of feveral days. 
The irritability ceafes much later .in the heart, fto- 
mach, and. inteftines, than in the other parts. It 
particularly ceafes very late in the inteftines, | which 
continue,to move, notwithftanding the animal a 
been dead fome time.’ The irritability of the 
phragm, or the motion of the thorax, ceafes ae 
later than 1 that of the other mufcles- that depend o on 
the Wan | 

“T made all’ thefe obfervations on dente ich, 
warn blood, ‘in which it appeared to me, that the 
electrical {parks were drawn with greater ‘difficulty 
from the parts bitten, than from the other parts ; of 
the animal. | peer experiment ‘fueceeds particularly 
4f fowls, in which there is no difficulty” in laying 
the mufcles of the leg’ bare, and in having them bit. 

‘The diminution of irritability in ‘the ‘iniufcular 
nbfes 4 is “oceafioned’ by ‘the changes the” venom 
eaufes in the: ‘blood. The latter in ‘this® “fate,” in 
Which it is partly diffolv ed and partly’ coagulated, 
is difpofed to af peedy* putrefattion, and being pent 
ap in the veffels, diffolyes the ‘texture of them, 
paifes through their’ Coats, “and fheds’ itfelf i in the 
adipofe | membrane, corrupting: and decom pofing 
Whatever it Mects with.” In“animals, the parts ‘that 
Bays been bit by the Vpéty pafs ina thort time to 


, 
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the ftrongeft. putrefaction, and eee gangrenes 
and fphacelations, The fkin is fpeedily corroded 
and deftroyed; the mufcles black and foctid ; 3: and 
the adipofe membrane diffolved, 

_Thave known a rabbit die in lefs than three hours, Ne 
with the mufcles of the leg already gangrened 
throughout their whole fubftance; they were black 
and offentive, and were divided by a knife without 
any tefiltaniee. In a word, this putrefactive ten- 
dency of the mufcles, in animals that have been bit 
by the viper, cannot be denied, and is occafioned 
by the change wrought in the blood by the venom. 
. At is very. true, that when the animal dies. in a 
few minutes, there is as yet no aétual _putrefaction 
in the folid parts, although the humours have -a 
true tendency to this ftate. The difeafe refides 
folely i in the humours, and the ftoppage of thefe 
humours i in their natural courfe, occafions the death 
of theanimal. Whatever tends to impede the mo- 
tions in the animal machine, neceffarily tends like- 
wife t to deftroy i in it the fenfitive principle and life wf 
and; we: cannot, conceive life there, where every 
phing i is in.a perfeét repofe. | 
| Senfation is an active principle, and neceflarily 
exprefles an action, and we cannot conceive action 
without motion. We fay in effect, that an anime] 
is dead, when it is no longer fenfible ; and we fay, 
that i itis no longer, fenfible, when there are no lon- 
ger-in its organs, the fi igns, the external motions, 
that indicate fenfation. ‘The moment thefe motions 
scafe, we fay that an animal is dead. This manner 

Dd: of 
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of judging is founded on obfervation itfelf. We 
have | feen that When an animal is reduced to this 
flate of repofe, ir'ddes not return again to life ; and 
think, we may, on the other hand, reafonably cont 
élude, that an animal, when it is dead, can no ‘ibn. 
ger, revive in any manner whatever. “This. fe a 


opinion, if we pay attention to it, a@tually a seus 


‘to be derived ftom the frtt, tied, after all, we & 


fation i in uate: $4 is, ‘howeter, prenere i By 


obfervations and Fresminteny of ‘more mo¢ Jerr 


oP Ke obfervation that an i ee of ee | 


tion does hot return, to life, appears -to be combz 
ted, as 1 have faid, by modern ree of a 
juité contrary nature. We have heard of 


re rat ape: 
‘ 
Late 
4 Pe 


afphyxies, in which there was no long 

motion. We até likewife told of drowne 
Wile have prefented the fame phenomenc n, 
death in them was nothing more | than app: 
therefore do not fee, why a ‘ certain’ ob! ure’ 
may not fubfift’ in the organs of an anim 
may not come within the reach of the evic 
ourfenfes. A motion to be infenfible is not 
real; and when a motion fubfifts in an’ 
there may ftill fubfift in it a principle of fen 

IT cannot deny but that, wheh there no on 
fits any principle: of fenfation, the anim ral 
phyfical rigour dead ; fince we cf cannot pc ’ i 
any ‘conception ‘of life, jn an animal wi thou 
-vion. In the fame way it feems arate clez 
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a total repofe in the organs of an animal, ought to 
caufe this fenfation to ceafe, and confequently to 
occafion the death of the animal. But is there any 
method by which we can affure ourfelves of the to- 
tal immobility of the organs of an animal, in which 
‘the humours are ftill in a fluid ftate? I cannot con- 
ceive anyone. A very {mall motion is entirely im- 
perceptible to us, and we fee only the greater ones, 
Every thing in nature is in motion, and it is not 
poffible that a body, or any of its parts whatever, 
can be found for a fingle inftant in a total and per- 
fect repofe. Perfect repofe is befides repugnant to 
the general laws of gravity, and to the nature of 
fluids, which are ina greater or lefs degree pene- 
trated by heat. Hence arifes the difficulty of pro- 
nouncing on the death of animals, fince in fhort 
there may ftill fubfift in them a motion which may 
be infenfible to us, but which may yet be fufficient 
to maintain in them an obfcure fenfation, to prevent 
their being altogether dead, and to enable them to 
-Tefurn to life. — 
he motion of the heart being Citpditited: and 
the refpiration and circulation ftopped in an animal, — 
it is foon reduced to that ftate in which we fay of 
it that it is dead ; “notwithftanding that this may 
probably not always be the cafe, when we believe it 
to be fo. I know of only two ftates of an animal, 
that can make us certain of its being really dead. 
One of thefe is the total putrefaction of its organs; 
yee other, the abfolute deficcation of its humours. 
db Pil RS ie ite 
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T he firtt renders ‘all animal fanétion_ ‘tae 
“5 
the fecond deftroys all principle of motion. 
Me he total deficcation. of the fluids and folids of 


an. animal, not only forbids the ‘ufe of. the organs, 
but even conveys an abfolute immobility into all 


the parts. An animal, in this ftate of a total defic- 


eation of Parts, and of an immobility of its organs, 


is in my opinion certainly dead, and ‘ought te to be fo 


in the opinion c of every body ; elfe we fhould ae 
pofed to a capricious and unreafonable pytthonifm 
A fith, for example, dried in the fun, or by artif 
cial heat, durin g twenty years, fo as to become x 
as wood, might ftill pats for being. alive. I a 
confefs that I cannot conceive life without a ad on, 


av. 
nor. action without motion, nor organical motion 


when the organs are dry ; and this flate is therefore 
to me a ftate, of death. The naturalift ought ‘not, 
however, to confound with each other. thal. . two 
different fates, of death, that i ig to fay, Hy ad putrefac- 
tion of the parts, and the deficcation of 

In the firft the animal_is dead for ever; Pa hr the 
cond, it ‘may. yet again. return to life. We d 
know any power, nature herfelf does ‘not 
any, that can recompole, an organ that is d eft oy: 
and entirely decompofed by putrefaction, or 
concuffions of external bodies, gah} is W \ it he 
never ‘yet either been accom plithe or f feel ne 
have therefore every poflible reafon, ne of 3 y 
lieve an, animal | that i iS reduced to t fh ; 
but likewife to believe it dead for ever. ‘But if the 
‘animal is fimply dry, if there is no. phyfical difeafe 
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in its organs, if the component particles of the dif- 
ferent parts ftill preferve their refpective fituations, 
the animal may in this cafe very well return to life, 
to which effect it is only neceflary, that the organs” 
ate reftored to the ftate they were in when the ani- 
mal was alive. And why ought not an animal to. 
revive in‘thefe cafes, provided it has every thing 
that concurred to make it live before? Whoever 
had reafoned in this way a century ago, would have 
advanced matters both probable and reafonable, but 
would not have been liftened to, even by philofe- 
pher s, and would have rifked the paffing, at teaft 
for an extravagant perfon, or for a vifionary. 

But let us return to the animals aS iy by Ene 
bite of the viper, 

_ The blood coagulates in the veffels of an, animal 
bit by the viper, and the animal itfelf isin a ftate of” 
death. The blood, changed by the “venom, ‘cor. 
rupts and deftroys the organs of animals, and ren~ 
ders the leaft fufpicion of life altogether’ bd cl 
ble. | 
It is true that, in proportion as the circulation of 
the blood ftops in the veffels, and as the death of 
the animal approaches, we likewife feea perceptible 
diminution of the fenfibility ; : but this does nor yct 
demonftrate to us, that the nerves are either chang- 
a5 have received an injury. 

“There may perhaps be rake an harmony or agree- 
ment betwixt the circulation of the blood, the air 
of the lungs, the principle of fenfation, and the 
Dd4 nerves, 
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-nerves, that the one being removed, the may 

__diminith, although one may not act on the other. 
My experiments have demonftrated, that an ani- 

mal may lofe its fenfibility from quite another caufe. 


than from that of an injury to the nerves; and I. 


therefore think that any one would reafon ill, who. 
fhould fay that the death of an animal depends. on 
the nervous principle alone, becaufe i in proportion 
as the animal draws towards its death, i its. nfibilit 
is found to diminith. The diminution of 


lity in the nerves may be a fecondary effegt of ‘the | 


caufe that kills an animal; and indeed , if the re- 
-pofe, if whatever puts a ftop to motion. in the ani-. 
mal, produces death, it mutt likewife be produc ittive 


of a lofs of fenfation, which cannot fubfitt without. 


motion. 


S44 re 


Such is the death of on ie with) warm ul 00 bit. 


by the viper; but in cold animals it is not « exactly 


the fame, Animals with cold blood, fuch. for « ex- 4 


ample as frags, may live acertain time without 
circulation of the blood, and without refpirati 
It is precifely on this account, that the venom of t z= 
viper operates on them with lefs mgd gob : , 
warm pape, and that hey prune “me ch long 


badian oT ce ettion “of pe venom of poate. 
48 infenfibly communicated tothe whole ar imal; 
mufcles difpofe to putrefaction, and the art | 
becomes in a little time livid and gangrenous. 
death of the animal then Dirge 
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_ eaufe the principle of life is not fo intimately con- 
nected with the circulation of the humours, 

Why the circulation is thus clofely connected 
with life in animals with warm blood, and why it is 
fo little fo in animals that have the blood cold, is a 
much nicer enquiry. I propofe to {peak on this . 
— fubje&t in a work On Faditious and Natural Airs, 
(Sur les Airs Faétices et Naturels) which I onRe to 
publith very foon, 


End of the Fir Volume. 
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Acws the Mineral, do not effervefce wie ‘the venom of 
the viper ~ ‘ - ‘gel 254 
. they amite with ise ek Ory 255 


they do not diffolve it when it is dried ibid 
Acids the daniesy, do not diffolve the dried venom of the 


viper - - ‘ " 256 
Acid the Vitrioléck, is not micheal to animals when introduced 

‘into their wounds - -. “ 247 
does not diffolve the venom of the viper 

when it is dried = y - - 255 259 

Acidity the, of the Venom of the Fiper, has been falfely fup- . _ 

pofed by feveral authours - - - 244 

an acidity is really found in the venom of bees 266 


but is not the caufe of the {welling andinflammation —__ 
_» of the parts - ~ ~ - 267 
Adder the, is not killed by the venom of the viper ait. niall 
Air fixed, the o-4z% part of a grain of this air difcovers it. . 
felf by the changes it caufes in the dye of the turnefol 246 
Airs, that may be obtained by fire, and by the nitrous acid, 


from the venom of the viper and gum arabick - 260 
| Alkalies, do not, effervefce with the venom of the viper 254 


————- do not diffolve it when it is dry ~ - 256 
| Alkali 
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Alkali Volatile, Owes its reputation to a falfe theory - ; 339 
—— recommended i in alate publication == 1 2 
ae riments on its effets eh the bite of 


the a - - ct 

is not a ipecifck agin the venom of this 

animal to pigeons oe - - 138 142, 
—— nor to {parrows ee 136 
Amputation, of the gills of og, after the bite. had ore . 
made in the comb - - ry <a Soa. 
Anatomy, of the viper’s head ee . aes 234 


Animals in general, the venom of the viper occafions their 
death, by an internal derangement it produces =, 82g 

Animals with warm Blood, are all fenfible to the deadly ef- 
fects of the venom of the viper ~. - 4I 272. 

caufe of their bint _ 297 

Animals with cold Blood, pre a long time without hea: t and ke 
without vient - va sa. wipe i 

are not all fufceptible of vette 

of the venom of the viper | os ft opt 275 


puem. See 
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Animals venomous, are probably 2 not venomous to th | 
{pecies ~ eek Miao. vwngteaty s 32 

A/pick of the environs vf Pig 1s nothing, more than an in- 
novent fate aay ws nae * 
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pm or ‘Sbeath, that covers the G Teeth be the Viper, “ite dew b: 
{cription Aare - ae ae po wie an 
repress sinlbiheeberst li ath wi = 

: the receptacle of § venom 

Baker afferts, that the venom of ae viper calntes . 
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